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THE ENGINEER 


NOVEMBER 14, 1952 


The Royal Society of Arts 


~ Ar the opening meeting of the new session of 
the Royal Society of Arts, which was held on 
Wednesday of last week, H.R.H. The Duke of 
Edinburgh was elected president. That office 
had been vacant since the accession of H.M. The 
Queen, who, as Princess Elizabeth, had been 
president since 1947, and is now patron of the 
Society. Following the announcement of the 
election, Mr. E. Munro Runtz, chairman of the 
council, gave a lecture entitled ‘‘ The Centenary 
of the Society’s Journal.” The Society itself 
was founded in 1754, but it was not until 1853 
that the Journal was established as a regular 
weekly publication. The Journal, which now 
appears fortnightly, is completing its one- 
hundredth volume, and during its long life only 
one issue has been missed—that for February 
28th, 1947, on account of the fuel crisis. In the 
course of his lecture, Mr. Munro Runtz recalled 
many of the transactions of the Society which had 
been recorded in the Journal, which he aptly 
described as “a unique record in print.” He 
made special mention of the paper printed in 
1894, in which Sir Hiram Maxim described his 
“great experimental flying machine, powered 
by a steam engine.”” Another matter mentioned 
by Mr. Munro Runtz was the account given in 
the Journal, in November, 1877, of the first 
public demonstration made in this country by 
Professor Graham Bell of the newly invented 
telephone. It was certainly true to say, Mr. 
Munro Runtz commented, that every volume of 
the Society’s Journal gave a wonderful contem- 
porary picture of the life and scientific thought 
of its time. The hundredth volume of the 
Journal will be completed by a special issue on 
November 28th. 


The Transport of Coal by Pipeline} 


Last week, there was held in London a two- 
day conference to discuss the transport of coal 
by pipeline. It was arranged by the National 
Coal Board, and, in addition to the Board’s 
scientific and production staffs, was attended 
by representatives of the Ministry of Fuel and 
Power, the British Hydromechanics Research 
Association, the universities, the gas and elec- 
tricity industries, French coal and hydraulic 
research organisations, and manufacturers of 
hydraulic equipment. The proceedings of the 
conference were introduced by Dr. W. Idris 
Jones, the National Coal Board’s Director- 
General of Research, who said that the Board 
had embarked on a programme of scientific 
research aimed at obtaining a sufficiently full 
understanding of the hydraulic transport pro- 
cess. If the hydraulic transport of coal under- 
ground could be shown to be practicable, Dr. 
Jones continued, it might provide an outstand- 
ingly effective way of avoiding the grave hazards 
resulting from the production of large quan- 
tities of dry coal dust. Dr. Jones went on to 
say that, in addition to the hydraulic transport 
of coal from the face to the bottom of the shaft, 
the possibility of pumping the mine output to 
the surface was also an attractive one. The 
output of many collieries was limited by the 
winding capacity of the shafts. There was 
reasonable evidence for the belief that it might 
be possible to “‘ pump ” the whole output of a 
large colliery to the surface up a pipe of not more 
than 1ft in diameter, the only alteration neces- 
sary to the shaft to allow increased output being 
the installation of the pipe. Dr. Jones also 
mentioned the possibility of hydraulic transport 
for short hauls in and around the pits, and for 
longer hauls as, for instance, from the coalfields 
to large population areas, particularly to London. 
The coal industry, he said, was interested in the 





transport of large coal, and the Coal Board 
could only contemplate using hydraulic trans- 
port if it could be sure of being able to specify 
operating conditions which would give not only 
reliable and technically satisfactory perform- 
ance, but would also lead to minimum costs. 
On Thursday of last week, those attending the 
conference visited the laboratories of the British 
Hydromechanics Research Association at Har- 
low, Essex, to see an experimental, coal-pumping 
installation. 


The British Productivity Council 


Last week, the British Productivity Council 
was formally established. This organisation, 
as already stated in these columns, is taking 
over the work of the United Kingdom section 
of the Anglo-American Council on Productivity, 
as well as engaging in fresh activities designed to 
assist the industrial productivity of this country. 
The new Council consists of representatives of 
the British Employers’ Confederation, the Federa- 
tion of British Industries, the Trades Union Con- 
gress, the Association of British Chambers of 
Commerce, the National Union of Manufac- 
turers and the nationalised industries. It is 
stated that each of the participating bodies will 
subscribe directly to the funds of. the British 
Productivity Council and that, subject to the 
approval of Parliament, a Government grant will 
also be available. At the first meeting of the 
council, which was held in London last week, 
Sir Peter Bennett, a past-president of the Federa- 
tion of British Industries, was appointed chair- 
man and Mr. Lincoln Evans, general secretary 
of the Iron and Steel Trades Confederation, 
was appointed deputy-chairman. It was agreed 
that the council’s aim would be to engage the 
active interest of industry in the pursuit of high 
productivity, and to give industry all possible 
help in its independent activities. The head- 
quarters of the British Productivity Council are 
at 21, Tothill Street, London, S.W.1. 


Annual Report of Manchester’s City Engineer 


THE annual report of the city engineer and 
surveyor of Manchester, for the year ended 
March 31, 1952, draws attention to two problems 
which have recently been encountered in that 
city. First, the preparation of a twenty-year 
development plan for submission to the Minister 
of Housing and Local Government, was com- 
pleted, as required by the Town and Country 
Planning Act. The twenty years will see no vast 
alterations in the existing highway pattern, it is 
pointed out, but the plan provides for the relief 
of some central area congestion. The second 
problem was that no large-scale housing, road 
and sewer designs were being prepared by the 
department at the end of the year because no 
further sites were available. The difficult work 
of completing the Middleton sewer in tunnel, 
under compressed air, was completed during the 
year. The total length of the sewer is 2850 yards, 
of which 1187 yards were constructed under com- 
pressed air, using pressures as high as 32 lb per 
square inch; the tunnel was driven through 
silt, gravel and running sand. It is noted in the 
report that the prevention of the deterioration 
and collapse of the granite sett roads which 
carry a substantial portion of local traffic, 
became still more urgent. It was evident, the 
report states, that after many years, the jointing 
material in these roads had lost its substance and 
was no longer strong enough to bind the setts 
together. This condition of rapid joint deteriora- 
tion commenced with small movements in the 
setts which accentuated the breaking up of the 
jointing material and so produced innumerable 
crevices through which surface water could pass 


to the sub-soil beneath. In a drastic attempt 
to seal off the defective joints in these sett roads, 
it was decided to experiment with a mechanical 
means of filling and reviving the joints by the 
application of tar plus 20 per cent of bitumen, 
using the department’s normal tar-spraying equip- 
ment. The experiment started by using a #in 
gauge basalt and white limestone mixed chipping 
as a means of covering the exposed tar. The result 
was far beyond expectation, so that the experi- 
ment was extended by a second application of 
tar and chippings in the hope that in effect a thin 
carpet would thus be provided over the granite sett 
surface. Again this experiment was so success- 
ful that it was decided to go one step further and 
use a gin gauge mixed chipping in the second coat, 
thus providing the same surface finish as that 
normally used for tar-spraying. the coated maca- 
dam roads. Thus, from .an_ experimental 
attempt to seal the joints in the sett surfaces, the 
large-scale provision of a tar-sprayéd surface 
over granite setts resulted ; 9 miles. of impor- 
tant granite sett roads were treated in this way. 
It is undoubtedly too soon, the report continues, 
to determine whether the tar-sprayed surfaces 
will remain for the normal duration of four to 
five years, but at least it can be said that the 
winter’s frost, which admittedly was comparatively 
light, had no effect on these surfaces, whilst 
there was no doubt about the success of the 
attempt to seal the joints themselves. 

Light Diesel Trains for British Railways 

It is announced that multiple-unit diesel 
trains are to be introduced by British Railways 
for passenger traffic, and, with the approval 
of the British Transport Commission, in corinec- 
tion with this programme, there is to be an imme- 
diate first expenditure of up to £500,000. . This 
is the first practical. step in the policy, now 
announced, to employ light-weight diesel units 
wherever suitable on British Railways to replace 
or reinforce steam services. It is proposed that 
the first area to be served by the new trains will 
be the West Riding of Yorkshire, where it is 
considered that new and frequent, services by 
diesel coach between. certain large centres of 
population will be most effective. A number of 
other areas have been surveyed for development 
at a later date. The diesei trains to be used for 
the West Riding are now being designed by 
Mr. R. A. Riddles, of the Railway Executive, 
and they are likely, subject to tests in service, to 
become the standard for the whole country. 
Each of the new diesel units will consist of two 
coaches—and either one or both of the vehicles 
will be powered by two 125 h.p. bus engines, 
according to the power requirements of the 
different services. The engines will be located 
under the coach floors. The proposed units 
will be capable of being driven from each end 
and of being run either as a two-coach train or 
as part of a train of up to four units—eight 
vehicles—all coupled together. Mechanical 
transmission will be used and, in accordance with 
modern trends in design, the cars will be of 
light-weight construction, with a combined 
body and underframe. Seating will be on 
similar lines to buses, with a good look-out for 
passengers ; each unit will have toilet accommo- 
dation, space for parcels and luggage, and will 
be heated in winter. In connection with this 
scheme, the Railway Executive last year made a 
full-scale survey of the possibilities of intro- 
ducing diesel units and those investigations 
covered diesel development in France, Belgium, 
Germany and Ireland. The first contract for 
the provision of sixteen motor-car units is to be 
placed with Leyland Motors, Ltd., which will 
supply the engines, and with Walker Bros. 
(Wigan), Ltd., which will supply the transmissions. 
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Trans-Canadian and British Railway 
Experiences 


By EDWARD H. LIVESAY 
No. 1—VICTORIA TO VANCOUVER VIA NANAIMO, C.P.R. 


The author has made a number of recent journeys on Canadian and British 
Railways and his reminiscences of these trips are set out in this series of articles. 
They begin with a comparison of the two transcontinental railways—Canadian 
National and Canadian Pacific arid give an account of a journey from Victoria to 
Vancouver via Nanaimo, C.P.R. This run was the prelude to another from 
Vancouver to Toronto on the C.N.R., as described in the next instalment. 


WO transcontinental railways span 

Canada from the Pacific to the Atlantic, 
the Canadian National and Canadian Pacific, 
and the traveller setting off from Victoria, the 
British Columbian capital, for Montreal, to 
take ship for England, can safely espouse 
either route without worrying very much as 
to which is the most attractive. So far as my 
experience goes—and this is based on nearly 
half a century’s acquaintance with both lines 
—there is little to choose between them. 
Their equipment is much the same, and so is 
the standard of comfort; the respective 
times taken are also as near as no matter. 
The following table shows how evenly the 
scales balance. is x 


“ Continental Ltd.” 
7.30 p.m., Sunday ... 7.30 p.m., Sunday 


C.P.R. 
“ The Dominion ” 


Montreal, arr. ... 9a.m., Thursday ... 9.05 a.m., Thursday 
Time taken ... ... 85h20min ... ... 85 h 35 min 
Distance... ... ... 2930 miles... ... ... 2881-2 miles 
Speed (inclusive) ... 34-4m.p.h. ..._... 33-8 mp.h. 


th trains run daily in two or three sections, if necessary, and 
im both directions. 


It will be noticed that the C.N.R. “ Con- 
tinental ” arrives in Montreal five minutes 
before its contemporary; no doubt for 
some reason or other this has been agreed 
upon by the two companies, possibly because 
the C.N.R. is a Government concern, and as 
such demands a little extra kudos. The 
average speed may seem rather low, but the 
stops take up several hours, and some of them 
are lengthy; for example, the ‘“‘ Con- 
tinental”’ halts for forty-five minutes in 
Winnipeg. I apologise for not having had 
the patience to work out what the total 
of stoppages comes to. 

Both lines can and do claim considerable 
scenic attraction ; most of this is in the west 
—British Columbia. Personally, I con- 
sider that, so far as that province is con- 
cerned, the C.P.R. scores heavily in the 
magnificence of its setting; the farther 
inland it penetrates the grander becomes the 
environment. At first, from Vancouver to 
Kamloops, 260 miles, there is little difference, 
both lines taking much the same route, one 
on each side of the Fraser Canyon and 
Thompson River; but at Kamloops they 
separate, the C.P.R. continuing eastwards 
through the Gold, Selkirk and Rocky Moun- 
tain ranges, with their superb panoramas of 
peak and valley, torrent and lake, rock and 
forest; and the C.N.R. swinging north 
through wild but less impressive country 
until it nears the Yellowhead Pass and the 
Rockies, where things begin to improve, 
culminating in the actual threading of the 
mountains en route to the prairie. But even 
here the outlook is less spectacular than on 
the C.P.R.’s route ; granted, there is fine 
scenery in and near the Yellowhead, but the 
pass is wide, the mountains standing well 
back from the line ; they do not seem to 
tower right overhead nor threaten to over- 
whelm one, with the metals twisting and 
turning at their feet, as they do beside the 
foaming torrents in the Illecillewaet and 
Kicking Horse Canyons, nor is there any- 
thing like the fascination of the more placid 


Bow. This, however, is merely my opinion ; 
in any case, “‘ you pay your money and take 
your choice” of either route. Best of all, go 
east by one and return by the other, which is 
what I intend to do; or even fly if you 
like, which I would never think of doing. 
Once the prairie is reached, both lines are 
on an equal footing—there is little to look at 
from either, and a thousand miles of it to see. 
At night you turn into your berth, look out 
of the window before pulling down the blind ; 
you see the prairie; its name is Monotony. 
Endless rectangular wheat fields, green in 
spring, golden in summer, stubble in the fall, 
with groups of farm buildings, barns and 
granaries, all of wood, dotted about, very 
widely spaced. At regular intervals little 
villages go by, or perhaps the train is 
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because that Province does boast some 
trees, Manitoba maples chiefly. 

There is at any rate one vital diff>renge 
between the two routes—the gradients The 
C.P.R., built pioneer fashion, agains: time 
and with very limited funds, is still h:avily 
handicapped by severe inclination, ¢-spite 
all the subsequent improvements and : :cop. 
struction that have been carried ou:. [ft 
remains a very difficult line to negoti:te jp 
B.C., and “‘ The End of an Era” ser‘es of 
articles (THE ENGINEER, November/D.cem. 
ber, 1951) made this plain. The C.\.R, 
however, built thirty years later, was p! tted 
with the deliberate intention of ke:ping 
the ruling gradient down to a minimum, and 
in this the engineers succeeded. From Van. 
couver to the Yellowhead, the Rocky Moun. 
tain summit, 517 miles, there is nothing 
heavier than 1 in 330,* and in Canada that 
is equivalent to nothing. There is, generally 
speaking, merely a steady, easy rise the 
whole way, such that double-heading of 
trains is unnecessary. The C.P.R., on the 
other hand, alternating as it does between 
peaks and valleys, and finally. reaching 
5337ft at Stephen, in the Rockies, finds three 
engines sometimes necessary to bring even a 
passenger train through the mountains, 
“‘pushers”” coming on at four different 
points. The C.P.R. second string, the 
Crowsnest line (THE ENGINEER, February 
and March, 1948) is even worse ; if time is 
no object, the traveller can take that route 
through B.C., rejoining the main line at 





Fig. 1—-Provincial Parliament Buildings, Victoria B.C. 


scheduled to stop at one; hideous, places 
these, all alike, with ‘‘ false-fronted ”’ stores, 
a garage, one or more red-painted elevators, 
the only impressive structures to be seen, 
and the station, the whole completely 
** standardised ” ; if you have seen one you 
have seen a hundred ; they look just as ugly 
and crude as they did fifty years ago ; uglier 
if anything, as half the buildings are now on 
the point of collapse. Generally un- 
surfaced “‘ dirt’ roads, 100ft wide, run east 
and west, north and south ; an occasional 
slough (pond), pronounced “slew”, its 
verge encrusted with white alkali. Except per- 
haps for a “‘ wind-break ” of cotton-woods, 
planted round a farmhouse, not a tree or bush 
as far as the eye can reach—a limitless vista 
of space, sunshine, snow, dust—that is the 
prairie. Pull up your blind in the morning 
and you wonder if you have moved or 
whether perchance you have been stalled all 
night—you are probably 500 miles farther 
east, in Saskatchewan. Not Manitoba, 


Medicine Hat in Alberta ; he will have all 
the scenery he can stomach on that line! 
The view from the car window at times may 
even make him a trifle queasy. 

The writer, with England as his final 
destination, having dealt with the C.P.R. 
fairly thoroughly in the past, and travelled 
over it so often, decided to go this time via 
the C.N.R.; but his starting point being 
Victoria, Vancouver Island, the services of 
the C.P.R., in the shape of that company’s 
admirable ferry steamers, had to be called 
upon to get him to the mainland. This 
would not have been necessary in the 
spacious, spendthrift days of Sir Henry 
Thornton, a quarter of a century ago, when 
the C.N.R. inaugurated a competing service 
over the Victoria Vancouver Seattle ‘“‘ Tri- 
angle route,” running very fine vessels—for 


™ except a neavy rise of a mile or two, the exact reason for 
whic | forget at the moment, of about | in 100, between the 
crossing of the Fraszr River at New Westminster, and the terminus 
at Vancouver. A banking engine lent assistance here the last 
time | covered it westbo.ind. 
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1 uimalt Harbour (Indian: “‘ The place of shoaling water’’) 
2 R.C.N. Dockyard 


3 Yarrow’s Shipyard 
4 Government dry dock (1150ft x 110ft x 40ft) 


5 Naval barracks and training base (H.M.C.S. “‘Naden’’) 
6 Admirals road station 

7 Esquimalt and Nanaimo railway 

8 Signal Hill 


Fig. 2—Esquimalt 


a few weeks. It was a silly, superfluous 
scheme, as obviously there was barely 
enough traffic even for the C.P.S.S. vessels, 
and it was folly to waste millions of money on 
further accommodation that was not wanted. 
And so, of course, it turned out ; there were 
scarcely enough passengers to pay for the 
fuel burned, and the vessels soon disappeared, 
leaving the C.P.S.S. once more in possession 
of the field, as was only right and fitting. 
The C.P.S.S. Company provides an admirable 
service ; there is no room for cut-throat 
competition in the blue waters of the Straits 
of Georgia. 

Notwithstanding this monopoly, there is still 
a choice of routes to the mainland, but the 
C.P.S.S. provide the transportation. Instead 
of leaving from the Inner Harbour, Victoria, 
the heart of the capital city, and steaming 
thence 83 miles through the island-studded 
waters of the Strait to Vancouver, by the 
splendid new vessels “‘ Princess Marguerite ” 


| or “ Patricia,” one can alternatively leave 


by train and travel over the E. and N.R. 
(THE ENGINEER, November 10-December 22, 
1950) “‘ up island” to Nanaimo, from there 
making the 26-mile crossing to Vancouver in 
24 hours. This is not done as often as it 


| should be ; people do not seem to know 


about it ; it is not quite so direct and takes 
a little longer, which, of course, hopelessly 
damns it with passengers who always insist 
on saving time en route when travelling—so 
they will have more to waste at the other end. 
Not coming into this category, I decided to 
take this route, all the more as I had never 
done so before ; besides, I wished to cross 
on the “* Princess of Nanaimo,” a brand new 


| Vessel just arrived from Scotland, which had 


taken up the shuttle service between Nanaimo 
and Vancouver only a day or two previously. 
So on Dominion Day I left Victoria in the 
cab of diesel-electric No. 8002, on “ Train 
No. 1,” on a perfect summer morning, the 





very antithesis of the kind of weather I had 
previously encountered, as set out in THE 
ENGINEER of December 15, 1950. 

I shall only give a summary of the journey 
to Nanaimo, to avoid repetition, but it was 
such a lovely day, so typical of Vancouver 
Island in summer, that it is worthy of a brief 
outline. Victoria at its best, under a blue 
sky, the Inner Harbour glinting in the sun- 
light, the snow-capped Olympics across the 
Strait of Juan de Fuca serving as a back- 
ground against which the Parliament Build- 
ings (“the finest legislative buildings in 
North America,” it has been stated) stood 
out to perfection (Fig. 1). Esquimalt (Fig. 2) 
showed the harbour in holiday guise, with 
Yarrow’s shipbuilding plant, the R.C.N. 
Dockyard establishment, the Naval Barracks 
—H.M.C:S. “* Naden ”—all shut down for the 
day. A fleeting glimpse of the Island High- 
way as “ No. | ” crossed it by an overbridge 
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near the foot of Fourmile Hill showed 
beyond peradventure why passenger traffic 
on the E.N.R. has become smaller by degrees 
and beautifully less until the company would 
be only too glad to make the line a freight 
one only, if the Legislature would allow— 
which is not in the least likely. We looked 
down on to a stream of cars and buses 
running almost bumper to bumper, going 
north “ up-Island,” carrying thousands of 
Victorians pleasure-bent upon their lawful 
occasions. Fagan’s Hill, the long 1-6 per cent 
gradient nearing Langford, was taken at 
25 m.p.h., the 300-ton, six-car load—four 
freight and express and two passenger— 
being about normal, the holiday crowd 
attending Dominion Day celebrations at 
Duncan having been accommodated in a 
special excursion train. I had noted at the 
start that there were not more than a score 
of passengers spread very thinly about the 
two coaches. At Niagara Canyon one 
could look down through the trees nearly 
1000ft into the mirror-like waters of 
Finlayson Arm ; the warm scent of the firs, 
the yellow broom, and the faint blue haze 
from a great forest fire up near Campbell 
River—all very typical of Vancouver Island 
in a summer drought, which turned out to be 
the longest ever known. There had been 
only one rain since March—naturally on 
May 24th, spoiling the Victoria Day parade— 
and the news followed me to England that the 
dry spell went on for months, including 
ninety-two consecutive rainless sunny days, 
the heavens remaining as brass until October, 
and only relenting then simultaneously with 
the arrival of Princess Elizabeth and the 
Duke of Edinburgh for a three-day rest—it 
poured the whole time. 

Climbing still, the Malahat summit, 916ft, 
the culmination of the 10-mile ascent, 
some of it as steep as 1-93 per cent, was 
passed non-stop at 11.25 a.m.; 20 miles 
from Victoria with four stops in 52 min, not 
at all bad. The climb and the warmth of the 
day combined had resulted in the diesel - 
engine showing a tendency to heat somewhat, 
and after Fireman Willey had gone forward 
to investigate the fan, I followed suit to 
take up a point of vantage at the front end— 
it was far too fine a day to remain cooped 
up in the cab. It was very pleasant out there 
on the front platform, above the “ breast- 
beam,” feeling the soft caress of the resin- 
scented air, listening to the muffled hum of 
the fan coming through the radiator grille 
and every now and then hearing it pick up to 
a deep drone as the engine automatically 
responded to the sudden demand of a rising 
gradient, and the main fuel pump increased 
its flow. The riding was perfect, better than 





Fig. 3—Diesel Locomotive No. 8002 
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at the cab end—I never quite understand why 
this should be, unless the sideways jerking 
of the first coach is responsible—and as I 
listened idly to the rhythmic clicking of the 
trucks over the staggered rail joints, and 
watched the track disappear beneath, I could 
easily have succumbed to my besetting sin 
when on a locomotive, be it steam or diesel, 
and fallen asleep ; there was certainly every 
inducement. Wherever the Island Highway 
and the track ran side by side, as they fre- 
quently did, there was the same stream of cars 
spinning along as had been seen _nearer 
Victoria ; people still “ going up-Island ”°— 
and then turning round and coming back 
home again, “ something attempted, nothing 
done ” except the burning of so many gallons 


of “gas.” Vancouver Island, 1951, in the 
restless age ! 
At Duncan, 12.15 p.m., there was a 


15 min halt ; I filled in the time admiring 
this and that about the engine, including its 
attractive colour scheme, chocolate, yellow 
and black, and spotless cleanliness (Fig. 3). 
In Canada locomotives are still kept in 
good condition externally ; I did not realise 
how much I was going to lament the con- 
trast in Britain. Duncan was in holiday mood, 
with the thermometer well above 80 degrees, 
a glorious day. 

Away again, I noticed the fine concrete 
bridge at Stratford, near Mount Sicker, 
carrying the Island Highway over the 
railway, under construction the last time I 
had come along, was finished now. This 
was where the truck had rammed the engine 
of train “No. 1” at the dangerous level 
crossing the bridge was designed to abolish, 
mentioned in THE ENGINEER (December 22, 
1950)... No pinhead trying to “ beat the 
train to the crossing” will come to grief at 
Stratfords in future, but there are still plenty 
of “‘ grade crossings ” between Victoria and 
Nanaimo on which cars and trucks can stage 
alarums and excursions, and dispute with 
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The car, an 85ft twelve-wheeler, weighing 
90 tons, was a hospital vehicle during the 
war, converted to its present use at the 
Angus Shops, Montreal. It moves about the 
company’s western divisions between Fort 
William, Ont., in the Great Lakes region and 
Vancouver Island ; a similar car covers the 
eastern part of the country. 

The central classroom contains sixty 
seats, arranged in 
pairs on either side of 
a central aisle, each 
with its own micro- 
phone, in order that 
listeners can ask 
questions individually ; 
at the end of the 
room is a_ smaller 
microphone used by 
the instructor. The 
projection room is 
fitted with two pro- 
jectors, moving and 
still, and in addition 
to the talking ap- 
paratus inside the car 
there isa loudspeaker 
for outside addresses; 
and, of course, wire- 
less, with amplifying 
apparatus, in the 
operator’s quarters, 
which can be switch- 
ed through to the 
classroom or to the 
outside, if necessary. Two panel boards 
and blackboard are provided, the former 
with signal lamps that light up for demon- 
stration purposes, the latter hingeing to the 
ceiling. 

The engine of the self-contained power 
plant works with propane gas and drives a 
110V generator when the car cannot be con- 
nected up to outside sources, and during 
running a 32V generator is driven from an 





Fig. 4—*‘‘ Princess of Nanaimo ’’ 


trains their respective rights of way. No 
matter what “ safety rules” are worked out 
by the railway and enforced as far as possible, 
there is no doubt that level crossings remain 
a nuisance and menace, and the sooner they 
are done away with the better. 

This reminds me of the C.P.R. safety 
instruction car,to which I had been introduced 
at Victoria a few days before leaving. It can be 
described as a classroom on wheels, bringing 
instruction and “ refresker courses” to all 
ranks and ratings of railway employees, 
leading to increase of efficiency, safer work- 
ing conditions and general staff well-being. 





axle ; this plant also provides current for 
air conditioning, the air being changed every 
three minutes. Comfortable and _ well- 
equipped living quarters are available for 
the staff—in this case two in number, the 
instructor and his wife—consisting of a 
combined kitchen and living room, bedroom 
with beds folding into the wall, and a bath- 
room with all the usual fittings, including 
shower. The kitchen equipment comprises 
an oil-fired range, two refrigerators and all 
the latest aids to the practice of the culinary 
art. Heating is by hot water from oil fuel. 
It is, of course, necessary that these cars 
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should be capable of operation in any 
weather, in temperatures ranging from 50 deg. 
below zero to 125 deg. in the sun, a “* spread” 
of 175 deg.—note this if you are thinking of 
emigrating to Canada, so you will not be 
surprised and shocked on arrival. | haye 


experienced both extremes, and a:mit | 
dislike them intensely, bearing the scars of 
the lower degree to this. day ; 


to escape 





Fig. 5—Smoking Room, ‘ Princess of Nanaimo ”’ 


them I “ followed the birds to Victoria,” as 
the slogan goes—and remain there, satisfied. 
Here may I be allowed to refer to a low- 
temperature record, 82 deg. below zero, at 
Snag, near the B.C./Yukon border, which | 
mentioned in the December 15, 1950, Tue 
ENGINEER—doubt was expressed in certain 
quarters as to the veracity of this. I do not 
withdraw the statement; why should it 
not be true when only a week or two ago | 
noted in The Daily Telegraph that 78 deg. 
below zero had been registered, again at 
Snag, in February of this year, 1952 ? Snag 
is one of many places in Canada I am 
glad not to live in. 

The C.P.R. believes that the instruction 
car and the information it disseminates will 
result in employees taking a greater interest 
in their work, and will reduce traffic hazards, 
and this theory has been borne out in practice 
during the four years the car has been in 
operation. The experiment is being watched 
with interest not only in Canada, but in the 
U.S., where a similar system will probably be 
introduced. The general public is also 
welcome to listen to lectures, so information 
can be spread abroad, and many people 
apart from railwaymen, including the writer, 
have taken advantage of the facilities pro- 
vided. About 10,000 employees have been 
given instruction in the car each year, 
among the interested visitors being Colonel 
Hoy, of the South African Railways, who 
showed several films of his company’s lines. 
To me the whole thing seemed admirable, 
and though I believe the same sort of equip- 
ment exists in Britain, and has for several 
years, it is doubtful if it is so complete or 
self-contained—naturally, as conditions differ 
so widely in the two countries, considering 
the vastly greater distances that have to be 
covered in Canada, and the isolation of many 
districts served. I am much indebted to Mr. 
Cowie, the superintendent of the E. and 
N.R. at Victoria, for introducing me to the 
car, and to Mr. O’Niell, the instructor, for 
his capable exposition of its many interesting 
features. 

Running on towards Nanaimo, at a speed 
that never exceeded 35/40 m.p.h.—the 
former is the official limit over the whole 
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line—-| noted the fine acceleration following 
a dead slow for permanent way reasons, 
perhaps @ pit subsidence; only to be 
expecied, with 1000 h.p. available “on 
demand” and immediately forthcoming. 
§, Wellington, 1.38 p.m., where Dunsmuir 
began mining in the “seventies,” still gives 
evidence of his activities, in the shape of 
rotting supports of winding gear, slag piles, 
and so on, but no mining is done here now. 
And so to a stand in Nanaimo, 1.52 p.m. 
summer time, but 12.52 “company time ”’; 
the railways keep to standard time to avoid 
the difficulty of co-ordination with the 
American railways, which do not adopt 
“summer time.” Here I lunched, and filled 
in time sightseeing until the “ Princess of 
Nanaimo” was available for the evening 
crossing—she was not on the connecting run 
at noon (or I missed her, I forget which). 
Nanaimo is a busy little industrial town, old 
enough to have a history. I investigated 
the Bastion, a six-sided tower-like wooden 
building full of relics of the past, bearing a 
plaque worded: “In memory of Joseph 
William McKay, Fur-trader, Explorer, Legis- 
lator, 1829-1900, Founder of Nanaimo, 1852, 
who built this Bastion in 1858.” Ninety-six 
years ago; nothing very much in Britain, 
but it is impressive when applied to a building 
on Vancouver Island ; there are very few 
older. Victoria’s first only dates back to 
1843, and that was a bastion too, both little 
forts being rallying points against possible 
Indian attack. Now the fast diminishing 
survivors of the tribes are herded into 
Reserves, the bastions they threatened are 
museums, and war paint and feathers are 
only seen when Royalty tours their erstwhile 
happy hunting grounds, and colour films 
are required. 

Boarding the “ Princess of Nanaimo,” we 
sailed at 9.15 p.m.; I remained on deck, 
looking astern into the gathering darkness 
until nothing could be seen of the island but 
an irregular silhouette lying along the 
horizon against the glorious crimson and 
gold aftermath of the setting sun. “ Bad 
weather for fires!” engineer Foster had 
said, and the bluish haze and faint smell of 
wood smoke that had been noticeable all 
day, and carried with us right out into 
the Strait of Georgia, underlined the remark. 
It was, and had been for several weeks, “* bad 
weather for fires.”” All over the island lumber 
camps had been shutting down because of the 
drought, and so they remained, I under- 
stand, until well into October. Many 
millions of feet of lumber went uncut, and 
similarly large sums of money went unearned 
by the idle crews, in Vancouver Island’s 
driest year, 1951. I admit, however, that so 
far as the latter misfortune goes, I was 
not seriously disturbed by sympathy for the 
lumberjacks, as might have been the case a 
few years ago. With “ whistle-punks ”f 
getting, but not earning, 11 dollars per day, 
and ordinary jacks 15-20 dollars, any sym- 
pathy I can conjure up goes to myself, 
struggling to build, mostly single-handed, a 
modest residence, shelter for my declining 
years, and forced to pay 80 dollars per 
thousand board feet or thereabouts for 
inferior lumber to put into it. Before the 


‘war one paid 20 dollars for “No. 1” 


grade stuff—there is no “No. 1” now, 
except on your bill. Sympathy, forsooth— 
not for the lumberjack ! When I lumber- 
jacked years ago we did not get 20 dollars 
per day—20 dollars per month would be 
nearer the mark. Neither were we petted and 
pampered and “ union-bossed ” in luxurious 


t “ Whistle-punk ”’—a lad in his "teens, fresh from school, 


with neither education nor training, and about as in as 





a jack rabbit, who yanks a whistle-cord, signalling to loaders, 
i logs by 
up,” 


et al, what the man at the throttle of the engine haul 
wire cable is going to do—“ a tae ** short pull,” “ 
“let go,” and so on !—E. H. L. 
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camps, working an eight-hour day and a 
five-day week, with beds, laundries, showers, 
smokerooms, and what have you ; all very 
desirable, no doubt, but unknown in those 
days. We roughed it, “and how!” working 
in “* 40 below ” frigidity, asking no sympathy 
from anyone—we would not have got it, 
anyway ! One worked or starved then, find- 
ing this a useful spur to output, too ; a pity 
there is not a little more of the same incen- 
tive nowadays. Yes, times have changed in 
Canada, and by no means always for the 
better. I have little commiseration for present- 
day “workers” in the camps of Vancouver 
Island ; I am at the paying end of the wage 
scale these days, and the scale is heavily 
loaded against me. 

I was delighted with “Princess of 
Nanaimo ” (Fig. 4), one of the things that 
struck me at once being the entire absence 
of vibration ; there might have been neither 
engines nor propellers. Another point : 
this was Dominion Day, a summer holiday, 
and the vessel was crowded, yet the accom- 
modation was so ample that there was 
no congestion; one could always find 
some thing to sit down on. The picture 
of the smoking room (Fig. 5) shows the 
style of decoration ; simple unobtrusive, 
giving an air of space. One thousand five 
hundred day passengers can be carried in 
the large observation room, restaurant and 
coffee bar, lounge, and other public spaces ; 
for the carriage of 100 motor-cars 22,500 
square feet of parking area are available on 
two decks. To expedite loading and unload- 
ing cars are driven on and off through shell 
doors by long adjustable ramps on the wharf. 
The ship is registered 100 A.1. at Lloyd’s and 
complies both with the British Ministry of 
Transport and Canadian Board of Steamship 
Inspection regulations. There are ten water- 
tight compartments, the subdivision bulk- 
heads extending up to the main deck and 
having electrically operated watertight doors. 

The entire space between all decks is venti- 
lated with filtered air, warmed or cooled as 
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required, thermostatically controlled. All 
accommodation complies with the regula- 
tions proposed by the International Con- 
ference of Safety of Life at Sea (1948), and a 
modern sprinkler and fire alarm system is 
installed. Life-saving equipment is provided 
for the full complement ; one of the life- 
boats is motor driven and all are carried 
under gravity davits. To prevent the dis- 
charge of soot, a dry gas cleaner is fitted in 
the uptake of each of the four boilers. 

The auxiliary machinery is up to date 
and with the exception of the turbo- 
generators and feed pumps is all electrically 
driven. Current for the auxiliary services 
and cooking equipment is provided by three 
220V d.c. turbo-generators ; for lighting 
there are three 110V alternators. In addi- 
tion, there is a diesel generator for emergency 
purposes. Navigational aids include direc- 
tion-finding instruments, radar and ship-to- 
shore telephone. 

I was told that the first Pacific coastal 
steamship, the “ Beaver,” was introduced 
by the Hudson Bay Company as long ago as 
1836; it seems incredible—seven years 
efore the first building went up in Victoria— 
that is to say, in B.C. Unless I am mistaken, 
the “‘ Beaver” ended up on the rocks well in 
this century, at the beginning of which the 
C.P.R. took over the then existing fleet of 
fourteen vessels and the provision of the 
extended services to Vancouver Island and 
other B.C. ports began. Many new ships 
have been added since then, some to replace 
grievous war losses. 

So through the semi-darkness—there is 
no real night in these B.C. coastal waters in 
midsummer—under the Lion’s Gate suspen- 
sion bridge, through the First Narrows to 
Pier C in Vancouver, where we tied up at 
11.45 p.m., summer time, after a delightful 
trip right from Victoria, a good augury 
for the successful covering of the 3000 miles 
that still separated me from Montreal, the 
negotiation of which would begin the 
following evening from the C.N.R. station. 


(To be continued ) 


The Economic Aspect of Radiographic 
Inspection 


By V. E. PULLIN, C.B.E. 


The increased use of radiography very naturally raises in many organisations 
questions as to the cost involved and whether the results to be expected from this 
method of inspection justify the expenditure. In this article the general economics 
of the application of the method have been considered, but the question of capital 
costs of the apparatus and the cost of ancillary materials have not been dealt with 
as these particulars may be obtained from appropriate commercial catalogues. 


ROM very many points of view it would 

appear to be desirable to reconsider the 
general question of radiographic inspection 
of engineering and allied structures. 

This particular method of inspection 
having proved its unique value is being 
applied at an increasing rate in all branches 
of industry. This rapid increase is due not 
only to the fact that the merits of this method 
of inspection are becoming more widely 


known, but it is also due to the profuse . 


availability of radiographic isotopes. These 
sources of gamma radiation make a great 
appeal because the results obtained by their 
use have been proved to be in very many 
cases quite as valuable as the results achieved 
by X-rays. At the same time, heavy capital 
cost is avoided and they are much more 
mobile. This does not alter the fact that 
wherever X-rays may be used economically 
and practically, the method is to be preferred 
to gamma radiography. 





The fact that radiographic inspection is 
increasing so rapidly means that an increasing 
amount of time is consumed in its application, 
both in operation and_ interpretation. 
Furthermore, a large increase in the amount 
of radiographic film consumed might con- 
ceivably lead to periodic difficulties in supply. 
It should also be emphasised that radio- 
graphy is by no means a cheap method of 
inspection and the economic factor is there- 
fore one of considerable importance. 

The use of radiographic inspection may 
be conveniently considered under four 
headings :— 

(1) In Grade I butt welding, 100 per cent 
inspection by radiography is vital. Not only 
does this kind of welding as, for example, 
in pressure vessels and pipe-lines, offer the 
most favourable conditions for precise radio- 
graphic results, but there is no other method 
by which the soundness of such welding 
may be determined. 
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(2) Radiography is more and more becom- 
ing popular as an investigation method in 
shipyards for the purpose of checking and 
investigating welds in ships’ structures. 
This particular use of radiography can never 
be a 100 per cent inspection method in the 
same sense as the radiographic examination 
of high-grade pressure vessels—time, econ- 
omy and technique forbid it. It has, how- 
ever, the greatest possible value in checking 
important welds in the ship’s structure and 
in following up the work of any particular 
welder and, indeed, from this point of view, 
it has amply proved its value in many 
shipyards. 

(3) Radiographic inspection has very great 
value in the investigation of the soundness 
of important castings, both ferrous and 
non-ferrous. Its use in this sphere has 
become so generally familiar that it is not 
uncommon to find orders for castings specify- 
ing radiographic inspection as a require- 
ment. In all important aircraft castings 
radiographic inspection is a sine qua non. 

(4) Radiographic inspection is increasingly 
employed in the examination and investiga- 
tion of a large variety of built-up structures 
ranging from fuses to switchgear. This is 
a use that will undoubtedly extend in many 
fields that cannot at present be forecast. 

It would be profitable to consider the 
application of this form of inspection under 
each of these headings in a dispassionate 
and critical manner. Before doing so, how- 
ever, let it be emphasised that the validity 
of industrial radiography depends vitally 
upon the skill and integrity of the operator. 
The interpretation of engineering radio- 
graphs, although requiring experience and 
skill, may in a manner be considered of 
secondary importance to the skill required 
in obtaining the radiograph. It is utterly 
useless accurately to interpret a negative 
which has been obtained in such a manner 
that vital defects have not been shown. 
Thus the selection and training of radio- 
graphers for this work is of paramount 
importance. Unskilful radiography is the 
most common cause of unnecessary expense. 

The radiography of high-pressure vessels 
is a 100 per cent inspection and therefore 
it is not possible to effect economy directly 
by reducing the quantity of work done 
or by any modification in radiographic 
technique. -Over all, however, experience 
has shown that very considerable economy 
would result if unnecessary duplication of 
shots was reduced. Duplicate shots are 
very often obtained in order to verify the 
character of a nebulous or uninterpretable 
shadow in the radiograph. Such adventitious 
marks or shadows may be, and often are, 
attributable to one of three common causes 
—careless or defective processing ; inherent 
faults in the photographic film ; pressure 
marks due to careless handling or unskilful 
fixing of the charged cassette. It is cbvious 
that many such errors are due to lack of 
skill or carelessness. On the other hand, if, 
as occasionally happens, photographic films 
are defective, the fact should te reported to 
the makers immediately the characteristic 
defect is noticed. Very often it pays to pro- 
ceed to a fresh batch of films-if a typical film 
defect makes its appearance. 

Defective and dirty intensifying screens 
are another source of invidious shadows in 
radiographs and consequent duplication of 
shots. The utmost care should be exercised 
to make sure that these screens are always 
kept in perfect condition. 

These remarks must not be interpreted to 
mean that radiographic shots should never 
be repeated because, when a_ suspicious 
shadow appears, it is frequently necessary 
to repeat the shot in order to obtain further 
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information to aid interpretation. By far 
the largest amount of wastage of time and 
film in duplication, however, is occasioned 
by some defect in technique or materials. 

The use of radiography in shipyards is 
comparatively in its infancy, though the use 
of the method is rapidly increasing. System- 
atic and discriminating use of X-rays or 
gamma rays in this field will certainly effect 
economy. It is obvious that mere hap- 
hazard checking of constructional welding 
in a ship structure cannot be of maximum 
value nor can it in the long run really justify 
the expense of radiological investigation. 
The methodical selection of particular and 
specially important welds for radiographic 
inspection and a scheme whereby individual 
welder’s work is periodically checked would 
appear to offer the most promising and profit- 
able line of development at the present time. 

Under the most favourable circumstances 
it does not appear to be practically possible 
to check more than | per cent of the total 
welding in an all-welded ship. In fact, this 
figure is probably unduly optimistic. Hence 
a radiographic check, to be of value, must be 
directed to a specific end and follow a well- 
defined system. The remarks concerning 
processing, film flaws and pressure marks 
apply equally truly, of course, in this sphere 
of radiographic inspection. In particular, 
pressure marks may give rise to trouble in 
interpretation, having in mind the rough 
usage of films which is inevitable. 


INSPECTION OF CASTINGS 


The routine inspection or investigation of 
castings is from the economic point of view 
the most important sphere of radiographic 
practice and this aspect of inspection demands 
careful reconsideration. To talk of the 
** inspection’ of a large and complicated 
steel or non-ferrous casting by means of 
X-rays or gamma rays is very often absurd, 
because more often than not there are many 
areas of such a casting where it is impossible 
to align any radiation in such a way that a 
useful radiograph can result. Hence it fre- 
quently happens that only a portion of such a 
casting can be examined. The question then 
arises : how should the inspection of such a 
structure be planned ? There are two main 
factors for consideration concerning the 
soundness of a steel casting, particularly one 
of complicated design, in which the foundry 
technique may be extremely difficult. In the 
first place there are areas in such a casting 
which the foundryman, and the foundryman 
alone, knows are potentially suspicious and 
about which he has less confidence than other 
parts. It is obvious that such areas must be, 
if possible, the subject of close radiological 
investigation. Therefore, in planning in- 
spection of the structure, it is essential that 
the foundry authority should be consulted. 
The second consideration is that concerned 
with areas of ultimate stress to which critical 
and concentrated inspection must be directed. 
Here it is the user or designer whose advice 
is essential in planning inspection procedure. 

These remarks apply, not only to important 
and complicated steel castings, such as 
turbine casings and complicated valves, but 
they also apply to the inspection of light alloy 
castings in general. 

There is no doubt that where it is economic- 
ally feasible a casting should be covered as 
completely as possible by radiographic in- 
vestigation and this remark applies in 
particular to a prototype structure and also 
maybe to the first few of a type in production. 
It also applies to single castings of special 
design, but where any production radio- 
graphic inspection is called for as a routine, 
it would probably be sound practice, and 
certainly economical, if the inspection were to 
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be curtailed after a period of preli inary 
thoroughness and subsequently restricied to 
certain areas defined by the inspector, the 
foundryman and the designer in consu!:ation, 
This point will become clear when it js 
remembered that in some castings as m.iny as 
seventy or eighty, or even more, X-ray shots 
are necessary to effect even appro.’ mate 
radiographic coverage. 

There is another important factc- for 
consideration in the economic radiogr.\phic 
examination of complicated castings. Jn 
order to reduce the number of shots it js 
sometimes the practice to make an exposure 
which comprehends an area embracing a 
number of varying thicknesses of meta! and 
where shadows cast by bosses, corners, 
cavities, and so on, are superimposed one 
upon the other. Such a radiograph always 
presents very great difficulty in interpre. 
tation and very often the interpretation js 
uncertain or even fallacious ; fine deiects 
may even be masked. The tendency to 
produce radiographs of this nature should 
be firmly restricted, however attractive they 
may seem to the radiographer as a demon- 
stration of his skill. 

Simple, direct shots wherever possible 
should be used even if this technique involves 
additional pictures. Interpretation thus 
becomes simpler and more certain, and in 
the end it is more economical and certainly 
more reliable. Reliability in radiography is 
the real keynote of economy. 

In the opinion of the writer there is very 
little doubt that a rational approach to this 
question, and a defined inspection procedure 
in the case of large numbers of similar cast- 
ings, would be effective in achieving very 
considerable economy in time and money, 
while it should in no sense diminish the 
confidence engendered by this form of 
inspection. 

ery often the economic inspection of a 
complicated structure is best achieved by the 
use of one or two or more complementary 
methods. For example, there are cases 
where the combined use of X-rays and 
radioactive isotopes yield valuable results. 
Furthermore, magnetic crack detection and 
fluoroscopic crack detection often supply 
valuable adjuncts to selective radiography— 
for example, in the radiographic inspection 
of castings repaired by welding. 

The use of supersonics in flaw detection 
in all engineering structures is undoubtedly 
of the utmost importance potentially. At 
the present state of its development its 
maximum value can only be consistently 
realised in certain special cases where the 
conditions are particularly favourable. There 
is no doubt, however, that with the develop- 
ment of technique and apparatus this 
method will achieve importance second to 
none as an economic and reliable method of 
flaw detection. 

It has been suggested from time to time 
that certain suitable castings, for example, 
those made of aluminium alloys or magne- 
sium, could be radiologically examined by 
means of a fluorescent screen, thus saving 
the time and cost involved in radiography. 
Fine but vitally important defects such as 
cracks and microporosity may be very 
easily overlooked if the specimen is examined 
fluoroscopically. On the other hand, where 
gross flaws alone are to be apprehended then 
the method is valid. 

With the adoption of fluoroscopic methods 
of inspection the risk to health must not 
be underestimated. Indirect viewing of a 
fluorescent screen by means of a mirror 
reduces sensitivity. On the other hand, 
direct viewing, however well protection for 
the operator may be arranged, always involves 
certain possible risks. For example, cracks 
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in the apparatus may develop, protective 
glass OF rubber may deteriorate and the 
operator may receive an_excessive dose of 
radiation before such defects have been 
discovered. A further demerit of this form 
of inspection is the fact that its efficiency, 
such as it is, depends to a great extent on the 
yisua! acuity of the operator. Thus, the 
onset of fatigue diminishes the reliability of 
the method. The facility with which the 
operator is able safely to move or rotate 
the specimen during the examination is also 
a very important factor. 

Visual X-ray examination, for example, of 
light alloy castings, would appear at first sight 
to be an attractive and economic proposition, 
but in the opinion of the writer this view is 
fallacious because the inhibiting factors 
combine to some extent to discredit the 
technique. 

We are really faced with a very important 
problem which is by no means easy of 
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solution. On the one hand. we have in 
radiography a method of investigation which 
in a very large number of cases is unique in 
its efficiency and reliability. Consequently 
the tendency is, and will be more so, for 
designers and users to demand the unre- 
stricted use of this method whenever it can 
be applied, in order to give all the assurance 
possible of the soundness of structures 
favourable to that particular inspection. 
On the other hand, uncritical, unrestricted 
and possible unduly lavish use of the method 
may ultimately discredit it in many spheres 
because of the economic factors involved. 

At all costs this method of inspection 
must be developed and used to a maximum 
extent and this, in the opinion of the writer, 
can only be realised in the future if care 
and expert knowledge are systematically 
brought to bear on each specific problem in 
order to ensure its discriminating, skilful 
and consequently economic application. 


A Coal-Burning Gas Turbine 


(By our American Correspondent) 


The Locomotive Development Committee of Bituminous Coal Research, Incor- 
porated, has now completed a first series of oil and coal-fired tests on its 4250 h.p. 
Allis-Chalmers locomotive gas turbine installation at Dunkirk, New York. 
Initial experimental operations by this organisation on a coal-fired Houdry process 
gas turbine, which formed the background to the current work, and the combustion 
and ash removal equipment were described in our issues of February 15th and 22nd. 


be objective of the Locomotive Development 
Committee is to develop a coal-burning gas 
turbine for railway service, and the Dunkirk test 
installation was therefore designed to conform 
to American locomotive clearance requirements. 
As shown in Fig. 1. the power plant and the 
coal preparation equipment have been mounted 
on separate steel underframes, each 10ft wide and 
50ft long, thus simulating locomotive construc- 
tion. Apart from the ducts, which lead outside 
air to the compressor intake and return the 
exhaust to the atmosphere, all of the equipment 
can fit within the cabs of a two-unit locomotive. 
The cross-sectional drawing, Fig. 2, indicates 
diagrammatically the major items of plant and 
equipment, including a six-stage reaction 
turbine designed to operate at 5700 r.p.m., with 
a maximum inlet temperature of 1300 deg. Fah. 
The rotor was machined from a forging of 
Timken steel (16 per cent Cr, 25 per cent Ni, 6 per 
cent Mo); the cylinder blading was precision- 
cast from “* S-590” high-temperature alloy (20 
per cent Cr, 20 per cent Ni, 20 per cent Co, 4 per 





cent Mo, 4 per cent W, 4 per cent Cb, 1-65 per 
cent Al, 0-75 per cent Mn, 0-65 per cent Si, 
0-4 per cent C, remainder Fe), while the rotor 
blades were forged and machined from the same 
alloy. The turbine casing was fabricated from 
** 19-9 DL” alloy (19 per cent Cr, 9 per cent Ni, 
1-25 per cent W, 1-25 per cent Mo, 0-75 per cent 
Mn, 0-5 per cent Si, 0-4 per cent Cb, 0-35 per 
cent Ti, 0-3 per cent C, remainder Fe). 

The turbine is designed to produce 14,000 h.p., 
of which about 9750 h.p. is required to drive the 
twenty-one-stage axial compressor. The remain- 
ing 4250 h.p. is delivered to the input shaft of 
the reduction gear, from which the traction and 
auxiliary generators are driven. The compressor 
was designed for a full speed rated capacity of 
60,000 cubic feet of free air per minute at 75 lb 
per square inch absolute. The air, compressed 
to approximately 19,600 cubic feet per minute, 
passes through the regenerator, where it is heated 
from 440 deg. to 630 deg. Fah. The 


exhaust gas is cooled from 790 deg. to 
600 deg. Fah. At idling speed, 3420 r.p.m., the 


Fig. 1—Locomotive Gas-Turbine Test Installation 
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air pressure falls to 31 lb per square inch absolute. 
The air temperature rises in passing through the 
regenerator, from 250deg. to 420 deg. Fah. 
The exhaust gas enters the regenerator at 550 deg. 
Fah., and is discharged at approximately 380 deg. 
Fah. The pre-heated air stream of about 
24,000 cubic feet per minute at full load, is 
divided into two parts, and each stream passes 
through an expansion joint into a combustor. 
The expansion joints contain four toroidal 
bellows, to give the necessary flexibility. The 
end thrust, pushing the regenerator to the right 
and the combustors to the left, is taken by the 
bedplate on which the turbine is erected. The 
30in diameter shell of each combustor is made of 
** Type 347 ” stainless steel (columbium-stabilised 
19-11 chromium-nickel steel) fin thick. A 
radiation shield of the same material is provided 
around the flame tube. The combustor shells are 
rigidly fastened to the fly-ash separator which, 
in turn, is anchored to the bedplate. The expan- 
sion joints provide enough flexibility to take care 
of the differential expansion of these two com- 
ponents. 

Each combustor discharges through a tee, 
in which a louvre separator can be mounted. 
Since the tee will be exposed to combustion 
products at 1300 deg. Fah., it is made of 
Inconel X, as are the elbows and pressure shell 
of the fly-ash separator. The flanges of these 
components are made of Inconel, since they are 
not stressed as highly as the walls’ The com- 
bustor flame tube is also made of Inconel. Two 
20in outlet ducts lead the cleaned hot air from 
the separator to the turbine. Flexible joints 
are used in these lines to accommodate the differ- 
ential expansion between the turbine, which is 
anchored at the thrust bearing on the high-pres- 
sure end and the separator. The end thrust in 
the high-temperature joints is taken by a lever 
and piston arrangement. This end _ thrust, 
amounting to approximately 19,000 Ib, is caused 
by the 60lb per square inch gauge pressure 
acting across the area of the 20in duct. It is 
opposed by a 1900 Ib thrust which is created by 
the same air pressure on a 6-3in diameter piston. 
A mechanical advantage of approximately 10 
to | is exerted in favour of the piston by means of 
a linkage. 

The electrical system consists of four 1000 h.p. 
550V d.c. traction generators, driven through 
the reduction gear at a maximum speed of 
2000 r.p.m. At the idling speed of 1200 r.p.m., 
the voltage drops to 330V. The auxiliary gene- 
rators are mounted above the main traction gene- 
rators and are driven by separate gears. The 
a.c. frequency from the two 175kW alternators 
ranges from 66:6 c/s at full speed to 40 c/s at 
idling speed. The a.c. voltage varies from 267V 
to 160V. A 35kW d.c. generator is driven from 
the shaft of one of the alternators. A regulator 
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D.C. Traction 
Generators 





Air intake Turbine 


keeps the d.c. voltage constant at 75V. The 
other alternator shaft drives a “‘ Regulex”’ exciter. 
The loading of the generators is controlled by 
varying the small field current of this exciter. 
The traction generators are cooled by drawing 
air over the armatures at the ends of the shafts, 
and discharging the air by a central duct vented 
through the top of the locomotive. The main 
lubricating oil pump is driven from the reduction 
gear and an auxiliary pump is powered from the 
battery. The two oil radiators are cooled with 
air supplied by a 25 h.p. fan. Since the fan is 
driven by an a.c. motor, its speed varies auto- 
matically with the speed of the main power plant. 
A small turning gear is provided at the high- 
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Fig. 3—Temperature Variation with Shaft Horse- 
power, Inlet Air Temperature 80 Deg. Fah. 





pressure bearing of the compressor. This con- 
sists of a simple piston and ratchet arrangement, 
supplied with oil from the auxiliary pump. It 
is used when the machine is being cooled down 
after operation to keep the shaft rotating at 
slow speed. 

The combustion and ash removal system, as 
well as the coal handling equipment employed 
in the Dunkirk test installation, were described 
in detail in our previous article on the work of 
the Locomotive Development Committee. Pre- 






Fig. 4—Turbine Rotor after 178 Hours of Coal-fired Operation} 
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Fig. 2—Diagram of Locomotive Gas-Turbine Test Installation 


heated air flows from the regenerator outlet 
header through expansion joints to the twin 
combustors. Concentric dual-fuel burners are 
used, in which the main coal burner surrounds 
the auxiliary oil burner, Ignition is accom- 
plished by oil igniters mounted on the head of the 
combustors. Ash separation takes place in a 
large vessel containing twenty-six 10in diameter 
**Dunlab” tubes, mounted in parallel. These 
tubes discharge the ash continuously through a 
tangential blow-down line at the base of the tube. 
Continuous ash discharge has been found to be 
essential to prevent the incandescent particles 
from sintering and plugging the separation equip- 
ment. The individual blow-down lines are 
connected to manifolds which discharge the 
ash through concentrators to the collection sys- 
tem, and the cleaned air to the atmosphere. 
About 1-4 per cent of the heated air is blown 
down, but part of the heat is recovered in the 
coal-drying system. The combustors, louvres 
and internal components of the fly-ash separator 
are made of Inconel and “‘ Type 347” stainless 
steel. The tees, elbows and shell of the separator 
were fabricated from Inconel X, since this was 
the strongest available material which could be 
formed into these shapes. The design of the 
combustion and ash separation equipment 
was complicated by the combination of high 
loads, caused by relatively high pressures and 
large diameters, and large thermal expansions, 
caused by the high temperatures and high co- 
efficients of expansion. From a mechanical point 
of view, the separator is anchored at the pedestal 
adjacent to the turbine. The weight of the com- 
bustors is supported by the separator shell. 
When the unit becomes hot, the shell expands 
away from the turbine, thus pulling the com- 
bustors away from the regenerator. The com- 
bustor casings, cooler than the separator shell 
and made of different material, are free to 
expand axially back towards the turbine. The 
vertical expansions of the combustion and ash 
separation equipment are different from the 
expansion of the turbine and regenerator. All 
of these relative movements are accommodated 
by using toroidal expansion joints. 

The coal preparation equipment was designed 
to take aboard regular locomotive run-of-mine 
coal, dry and pulverise it, and deliver it to the 
combustors at the rate required by the turbine. 
However, at present the committee is considering 





if it might not be more economical to use way. 
side preparation facilities and carry only pul. 
verised coal on the locomotive. Such an ariange- 
ment would greatly simplify the operation and 
maintenance of the lécomotive, and reduce its 
cost to a figure which would be comparable 
with that of a 4500 h.p. diesel-electric locomotive, 

The instrumentation of the Dunkirk installa. 
tion has been arranged so that the performance 
of each component can be determined. Com. 
pressor discharge pressure is measured both by 
manometer and by a calibrated pressure gauge on 
the control panel. Pressure drops throughout the 
combustion and ash removal system are measured 
by mercury manometers relative to the com. 
pressor outlet pressure. Temperatures are indi- 
cated by pyrometers and dial thermometers. The 
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Fig. 6—Variation of Coal Consumption with Horse- 
power, Inlet Air Temperature 80 Deg. Fah. 


most important temperatures are registered con- 
tinuously on a strip recording chart. All of the 
instruments and controls are centred at the 
operator’s panel so that one man can run the 
entire plant. 

The four traction generators are loaded by 
General Electric air-blown grid resistors. The 
electrical output is measured by calibrated instru- 
ments. Turbine shaft power is determined by 
adding generator losses, gear losses, and auxiliary 
loads to the measured electrical output. At full 
load, these electrical and mechanical losses 


Fig. 5—First Row Cylinder Blading after 178 Hours of Coal-Fired Operation 
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gmouat to about 10 per cent of the turbine shaft 
power. When the machine is being run under 
manual control, the operator adjusts the load by 
means of a rheostat which is connected in the 
feld circuit of the “Regulex” exciter. The unit has 
been found to respond almost instantly to load 
changes, but the response to changes in fuel rate 
is considerably slower. The plant is equipped 
with an automatic control system which has not 
yet been made fully operative. 

Overspeed protection of the turbine is provided 
by two separate safety devices. The first operates 
in conjunction with the governor to open the 
blow-off valve and reduce the fuel supply when 
the turbine reaches 3 per cent overspeed. Final 
protection relies upon a centrifugal trip on the 
end of the turbine shaft which goes into action 
when the turbine reaches 5 per cent overspeed. 
This device opens the blow-off valve, shuts off 
the fuel, and removes the load. On several 
occasions, the machine has been tripped out’ at 
full load, and the overspeed system has brought 
it down. The use of the blow-off valve appears 
to be necessary to protect a gas turbine which 
uses a regenerator and has a large amount of 
heat storage in the combustion system. 

After the initial operating difficulties were over- 
come, @ series of tests was run using diesel fuel. 
These covered the entire load range during a 
period when weather conditions caused the com- 
pressor inlet temperature to vary from 60 deg. 
to 100 deg. Fah. The official acceptance 
test was run on September 28, 1951. During 
this period conditions remained substantially 
constant at 5710 r.p.m., 1285 deg. Fah. turbine 
inlet temperature, and 59 deg. Fah. compressor 
inlet air temperature. The actual generator 
output was 3973 h.p., giving a turbine shaft out- 
put of 4404 h.p. The combustion efficiency by 
heat balance determination was 95-1 per cent. 
The cycle efficiency was 20-17 per cent. Correct- 
ing for heat loss from the fly-ash separator which 
was not insulated during the test, the cycle 
efficiency would be 21-2 per cent. When the 
test results were corrected to the contract con- 
ditions (5700 r.p.m., 1300 deg. Fah. turbine 
inlet temperature, 80 deg. Fah. compressor inlet 
air temperature), the unit was found to be capable 
of producing 4250 h.p., an output 13-5 per cent 
above the warranted output of 3750 h.p. During 
the full load test, the turbine produced about 
16,000 h.p., of which the compressor took 
11,600 h.p. Turbine efficiency was 87-5 per cent ; 
compressor efficiency was 84-0 per cent ; regene- 
rator effectiveness was 55 per cent, with pressure 
drops of 3-06 per cent on the air side and 6:5 per 
cent on the gas side. 


Using the data from the variable load tests, 
the performance of the plant over the entire 
load range for fixed inlet air conditions of 14-7 Ib 
per square inch absolute, and 80 deg. Fah. was 
calculated, and is shown in the accompanying 
table. Variation of turbine temperatures with 
load is shown in Fig. 3. The plant heat input 
is given in the table with the cycle efficiency 
based on this heat input. The coal consumption 
of the plant is shown in Fig. 6, for 95 per cent 
combustion efficiency, burning coal with a higher 
calorific value of 12,800 B.Th.U. per Ib (11,800 
B.Th.U. per Ib effective heating value at 1300 deg. 
Fah.). It will be noted that maximum cycle 
efficiency is reached at 75 per cent of full 
power. Beyond that point, the compression 
ratio rises beyond the optimum value and the 
regenerator makes a smaller contribution to the 
cycle. The idling fuel consumption is more than 
had been anticipated because of the high idling 
speed necessary to stay above the surging range 
of the compressor. 

As soon as the acceptance test had been 
successfully completed, the fuel controls were 
turned from ‘“ oil’’ to “‘ coal” and the plant 
was operated for a total of 178 hours on Pitts- 
burgh seam high volatile bituminous coal. The 
machine operated as well with coal as with oil, 
and, in general, it was impossible for a casual 
observer to tell whether the plant was burning 
oil or coal. The stack was relatively clear and 
the ash disposal system worked satisfactorily. 
Combustion efficiency, as determined by ash 
analysis, was consistently above 95 per cent. 
Trouble was encountered with damp coal and a 
number of alterations had to be made in the coal 
system. The width of the coal feed-pump rotor 
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Performance of Plant with Inlet Air at 14-7 lb.p.s.i.a. and 80 deg. Fah. 





Turbine shaft horsepower ...  ... 0 ces ses eee 21 1090 2130 3121 3830 4121 
Speed, r.p.m. PT ee ae eee 4500 4500 4500 4500 5100 5700 
Airflow tocompressor, pound perhour ... ... 213,200 207,000 205,300 203,300 251,700 288,600 
Airflow to compressor, cubic feet per minute ... 48,400 ¥ 600 46,100 57,100 5,400 
Turbine inlet temperature, deg. Fah. ... ... «.. 700 1,100 1,300 1,300 1,300 
Turbine exhaust temperature, deg. Fah. ... ... 413 558 705 856 800 760 
Regenerator exhaust temperature, deg. Fah. ... 386 465 541 614 622 632 
Compressor discharge pressure, p.s.ia. ... ... 52:9 55-5 58-3 60:8 75-1 86-7 
Heat iapae to air, million B.Th.U. perhour ... 16-43 22-48 28-85 34-91 43 -66 50-10 
Cycleefficiency, percent ...0 20.0 css eee eee 0-02 12: 18-8 22-7 22:3 20-9 























had to be increased to Sin, and the method of 
venting the pump was altered. The duration of 
the coal-fired tests ranged from a few hours to 
a maximum of forty-three hours. The average 
temperature at the turbine inlet ranged between 
1050 deg. Fah. and 1100 deg. Fah., with loads 
varying from 1500 h.p. to 2500 h.p., depending 
upon turbine speed and outside air temper- 
ature. 

A number of mechanical difficulties were 
encountered, including troubles with auxiliary 
generator lubrication, overspeed trips, hot air 
leakage at the turbine inlets, and rubs of increas- 
ing severity in both turbine and compressor. 
Following a demonstration of the plant to mem- 
bers of the Locomotive Development Committee 
on November 20, 1951, it was decided to dis- 
mantle the machine for a careful internal inspec- 
tion. Fig. 4 shows a photograph of the turbine 
rotor which was taken as soon as the cover had 
been lifted. The blades are entirely free from 
deposits and erosion. A slight discolouration 
of the last row blades, extending inward about 
3in from the tips, was the only indication that 
the turbine had been running on heated air. 

Experience with the Houdry gas turbine unit 
had led to the expectation that erosion might 
be encountered in the cylinder. blading, but a 
careful examination of the entire turbine showed 
only one very small spot of erosion. Fig. 5 shows 
the appearance of the upper half of the first row 


‘cylinder blading as seen from the inlet end. 


There is some brightening of the leading edges, 
but the only erosion is that which can be seen 
on the two blades situated at the “twelve 
o’clock ” position, as shown in the enlarged inset. 
According to the committee, there is reason 
to believe that during this initial coal-fired 
operation of the test installation, the fly-ash 
separator was not functioning properly, and con- 
taminated hot gas was allowed to pass through the 
turbine, containing more ash of a larger particle 
size than the “‘ Dunlab” tube will emit if it is 
functioning properly. The product being passed 
through the locomotive turbine was coarser and 
in greater quantity than passed through the 
Houdry unit previously. The necessary correc- 
tive action has been taken and more recent 
samples have been of optimum quantity and 
size. No deposits of ash were found anywhere 
in the turbine, and the labyrinth seals were all 
perfectly clean. The rubs in the turbine and 
compressor were traced quickly and clearances 
were increased where it was found necessary. 
The leakage of hot air at the turbine inlet was 
traced to a bolting coridition which was corrected, 
The machine has been reassembled and is now 
undergoing a 750-hour high-temperature, high- 
load test. 

Mr. John I. Yellott and Mr. Peter R. Broadley, 
as the director and assistant director of research, 
respectively, of the Locomotive Development 
Committee, have been responsible for the work 
described in this article. 


A 400kV Transformer Bushing 


By P. G. ASHLEY, B-Sc.(Eng.), M.LE.E. 


This article contains an outline of the development, manufacture and testing of a 
400-kV condenser bushing for a transformer. The author is with the Metropolitan- 
Vickers Electrical Company, Ltd., who carried out the work described. 


FOr many years high voltage bushings of 
similar design have been used in both out- 
door switchgear and power transformers ; for 
some ratings, in fact, interchangeable bushings 
have been used. However, the more extensive 
use to-day of airblast switchgear for voltages of 


165kV and above has meant that, for such 
apparatus, lead-in bushings are not required. 
Developments in the design of voltage and current 
transformers have similarly tended to eliminate 
the lead-in bushing; for example, the so- 
called ‘‘ eye-bolt ” transformers and porcelain- 





Fig. 1—Spiral-Winding a Large Bushing 
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Fig. 2—265kV Outdoor Transformer Bushing 


clad windings. Although the oil-tank circuit 
breaker for voltage ratings of 220kV and above 
is still being manufactured, the number of new 
equipments is few, and it follows that for these 
very high voltages lead-in bushings are generally 
required for power transformers only. 

At 220kV and above transformer designers 
are faced with a very real problem in balancing 
the need for adequate internal clearances with the 
desirability of keeping the size of the trans- 
former within the limits of railway loading 
gauges. 

With the conventional arrangement of bushing 
shown in Fig. 2, the bare spheroid at the lower 
end necessitates a Jarge oil clearance. Recog- 




















Fig. 3—220kV Bushing Assembled on 
Transformer 
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nising the advantage of having no such bare 
metal within the tank, Metropolitan-Vickers 
Electrical Company, Ltd., in 1946, produced a 
re-entrant condenser bushing for use on the 
220kV side of a 1O00MVA three-phase 220/ 
150kV transformer group ; this equipment has 
been in service since 1949, 

Fig. 3 shows the general arrangement of the 
bushing and its connection with the transformer 
winding. The design is in accordance with 
normal practice in condenser bushing manu- 
facture, i.e. with a large number of condenser 
layers of equal capacitance between conductor 
or support tube and earth. As compared with the 
bushing shown in Fig. 2, however, the internal 
tube forming the high voltage electrode does not 
protrude at the oil end but terminates at a dis- 
tance within the insulation. With this construc- 
tion the creepage distance at the oil end may be 
correctly proportioned to give the requisite factor 
of safety against under-oil flashover, while the 































Fig. 4—275kV Re-entrant Barrier Bushing 


projection below the mounting flange is kept 
relatively short. ; 

The connection from the transformer winding 
to the bushing terminal is insulated with a paper 
similar to that used for the transformer, the 
insulation being carried into the throat of the 
bushing. The proportioning of this insulation 
must, of course, be considered in ‘conjunction 
with the configuration of the dielectric field 
within the throat. 

The prototype bushing withstood a dry test 
of 500kV a.c. for one minute, and had an under- 
oil flashover value in excess of 674kV. When 
completely assembled in its porcelain weather 
casing the following tests were applied :— 


Dry one-minute withstan ven. tha: anes ae 
Dry flashover . jog: ows . above 580 ,, 
Wet flashover ... iia agen: oda above 550 ,, 
Wet withstand,one minute ... ...0 0.0.0 20.0 wee oe a 
Impulse voltage withstand (1/50)... ... ... ... ... 1240 ,, 


It is interesting to note that on this transformer 
the insulation for the on-load tap changer is of 
the porcelain shell construction, similar to 
Fig. 4, but carrying the leads and the operating 
shaft to the diverter switch which is located on 
the top of the porcelain. The general arrange- 
ment of the tap changing equipment and the 
circuit connection are shown in Figs. 5 and 6. 
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Fig. 5—150kV On-Load Tap Changing 
Equipment 


In addition to a number of 275/300kV trans- 
former bushings which are now being manufac- 
tured for the B.E.A., the re-entrant principle 
has recently been applied to a terminal bushing 
for a 750kV testing transformer. In designing 
this bushing, future requirements for 360/400kV 
three-phase power transmission systems have 
been considered, and the condenser bushing 
interior is proportioned so that it will be suitable 
—when fitted with a porcelain weather casing— 
for such systems with permanently grounded 
neutral. 

The length of the bushing being greater than 
the maximum width of paper at present available 
for use in sheet winding machines, it is necessary 
to make use of the spiral winding process. This 
is carried out in a machine similar to that 
illustrated in Fig. 1. Strips of shellac-treated 
paper are wound spirally on to the conductor 
over the whole length, and successive butt- 
jointed layers are applied until the bushing 
attains the required diameter. During the wind- 
ing, metal foil layers are located at those posi- 
tions required to provide the stress control 
intended in the design. After baking and turning, 
the usual five coats of varnish are applied, but 
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Fig. 6—Circuit of On-Load Tap Changer 
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pecause of the difficulty of handling such a large 
pushing, specially selected air-drying varnish was 
ysed instead of the baking varnish generally 
applied to smaller bushings. 

The condenser bushing interior was lowered 
into the testing tank before the final assembly of 
the enclosing insulation cylinder and stress 
shields. This cylinder and the stress shield can 
be seen in Fig. 7, which shows the bushing for 
a 750kV testing transformer after completion 
of tests. 

The testing of such a large bushing presents 
many problems, particularly with regard to air 
and oil clearances. The lower end, after being 
fitted with a temporary tail carrying a suitable 
stress distributor, was immersed in oil in a 
cylinder of synthetic-resin varnish-paper, forming 
a tank 5ft diameter and 9ft 6in high. Oil from 





Fig. 7—A Bushing for a 750kV Testing Trans- 
former After Completion of Tests 


a centrifugal separator was circulated through 
the tank and the bushing for two days, when 
breakdown tests on the oil showed it to have an 
electric strength of 55/60kV in the B.S. test cup. 

The bushing was tested at 750kV for ten min- 
utes, after which a further test of 750kV was 
carried out in complete darkness with no visible 
corona. The voltage was then raised to 800kV 
without flashover or distress. -Dielectric loss 
measurements made before and after these tests 
showed no change, the loss factor being 0-006 
from 50kV up to 300kV, the highest safe value 
for the air condenser used. 

This is believed to be the biggest condenser 
bushing to be manufactured in this country since 
two 500kV ‘“ Metrovick” bushings were 
made in 1928 for the company’s 1000kV high 
voltage laboratory. The 400kV bushing itself 
has an overall length of 17ft, and is 23in dia- 
meter. The weight, complete with stress shield 
a oil-filled protective cylinder, is approximately 

tons, 





Liqguip Gas.—To improve the fuel service for the 
capital of Venezuela liquefied petroleum gas (propane) is 
being shipped in bulk from the Cardon refinery of the 
Shell Petroleum Company, Ltd., on the Paraguana 
peninsular. The product is discharged through a 4in 
diameter submarine pipe-line to a storage installation, 
and water is pumped into the cargo tanks of the ship to 
peak the liquid propane through the discharge line. 

rom the storage installation the liquid is pumped 
to Caracas, the capital, where it is bottled for use. 
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A Reinforced Concrete Factory 
near Harwich 


A factory incorporating modern plant‘and layout for‘the production of bakers’ 
yeast has recently been completed at Harwich. The structure of the factory, 
which is of reinforced concrete, is described below. 


A FACTORY building at Dovercourt Bay, 
near Harwich, which has recently been com- 
pleted for the Standard Yeast Company, incor- 
porates several interesting structural ideas. The 
factory consists of ‘a main block running from 
east to west, with an office and laboratory block 
running. from forth to south at one end of it, 
and a second factory block also running from 
north to south at the other end. The main block 
may be seen in the accomipanying illustration ; 
part ‘of the bridge linking it with the second 
factory block being visible on the right. 

The manufacture of bakers’ yeast, which is 
carried out at this factory, involves, very briefly, 





taken of the necessity for storage tanks to over- 
come a difficult foundation problem, by con- 
structing them as the substructure of each of the 
factory blocks. These tanks were built with a 
thin lining of sheet steel, which. was used as 
shuttering during construction, and incorporated 
in the finished work to protect the concrete from 
attack by the molasses. 

The western half of the main block is 107ft long, 
45ft wide, and four storeys in height, rising 
to 44ft above ground level. The framework of 
reinforced concrete columns and floors has 
brick infilling, except on the three upper storeys 
of the side elevations, where there is glass 


Main Factory Block 


substantial storage tanks for molasses, which is 
the principal raw material, fermentation of the 
molasses to give yeast in a dilute aqueous solu- 
tion and concentration of the fermented solution 
and extraction of the yeast. Thus, the factory 
is laid out with storage tanks in the basements, 
arrival bays for materials and various other 
services in the western half of the main block (the 
part shown on the left-hand side of the illustra- 
tion), and fermenting tanks in the eastern part 
of the main block. The second block contains 
the separation plant for extraction of the yeast, 
and packing and dispatch bays. There is also 
a boiler house, fitting shop and stores. 

The site is on sloping clay and advantage was 


uw” 


cladding. Reinforced concrete water tanks have 
been built on the flat roof of this part of the 
factory ; they are supplied from boreholes on 
the factory site (a main water tank, 30ft in 
diameter is provided close to the boreholes). 

The eastern half of the block is 107ft long, 
26ft wide and 50ft high, consisting of two storeys 
standing on reinforced concrete columns. As 
may be seen from the first illustration, the fer- 
menting tanks have been built in spaces below 
these two storeys. These tanks are in two rows 
and are of stainless steel. Internal access to 
them is provided at the top of the tanks from the 
floor of the lower of the two storeys overhead. 
The instrumentation, &c., necessary for success- 
ful fermentation in the 
tanks, is arranged on 
this floor. 





The supporting col- 
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| sist of concrete tubes 
with a reinforced con- 

t crete filling ; the tubes, 

2 which remained as part 
3| of the structure, acted 


as shuttering for the 
| concrete work. The two 
storeys overhead are fully 
glazed on the north and 
south elevations, pre- 
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ing floors of the adjoin- 
ing portion of this 
block. A_ covered-in 
reinforced concrete 
bridge, with a span of 
30ft, and fully glazed at 
the sides, connects the 
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main block to the second 
block. We understand 
that the extensive use of 
glazing gave a measure 
of increased economy to 
the work, and that the 
positioning of the fer- 
mentation tanks largely 
outside the structure, 
instead of inside it, 
effected a considerable 
saving. 

The second factory 
block is 200ft long, 44ft 
wide, and has a maxi- 
mum height of 40ft. The 
southern end is general- 
ly similar to the main 
block, but the northern 
end, covering the pack- 
ing department, has a 
clear floor area of 85ft by 
44ft, formed by a barrel 
vault roof ; a point of interest is that the roof 
concrete was vibrated during emplacement. 

When the yeast solution from the fermentation 
tanks is concentrated, a considerable volume of 
effluent has to be discharged. Two reinforced 
concrete tanks, each 30ft in diameter, were 
therefore built to store the effluent until its 
discharge at ebb tide into the nearby Stour 
estuary. After the factory waste has been stored 
in the tanks, its release is controlled by valves 
and it is taken away in 9in iron pipes which pass 
under a railway and extend 1500ft into the 
estuary.. Construction of this effluent line pre- 
sented a number of problems, as at low tide 
the traverse of the pipe was over deep soft mud, 
and at high tide there was not sufficient water 
to float a boat of sufficient size. The difficulty 
was overcome by using rafts at high tide and 
wattle hurdles at low tide. 

The laboratory and office block is a three- 
storey building 100ft long and 30ft wide, and is 
noteworthy for the use of a proprietary system of 
prestressed concrete floor and roof units, known 
as “* Shishkoff ” units. 

The method of constructing a floor or roof from 
these units is illustrated in the diagram on page 
647, The hollow unit is formed by laying cement 
mortar, to a thickness of tin or Zin, as specified 
in the diagram, on “ Kraft” paper, and rolling 
it over two pairs of folding wedges, acting as 
cores. In this case, the unit so formed was 
4lin long with a weight of 40 lb to 45lb. The 
normal striking time for the cores was 12 to 
22 hours, but it is stated that the minimum 
striking time was 4 hours, and that the unit 
could be freely handled and stacked in tiers of 
six when struck at 15 hours. A unit test-loaded 
at 48 hours over supports 2ft 10in apart, collapsed 
when the load was 320 Ib per foot run. 

Three “ Shishkoff ” units were used to form 
a floor beam. They were laid with tin gap 
between each, the bottom of the joints being 
filled with mortar. The sides of the joints were 
pointed later when the beam had been formed 
and struck. The beam was reinforced with a 
din diameter bar, 10ft long, placed Zin from the 
bottom, and a jin diameter bar, 7ft long, placed 
lin from the top. A frame, whose inside dimen- 
sions were those of the finished beam was placed 
over the three units and the system was filled 
with dry concrete well tamped. The frame was 
then removed and the beam ends and joints 
were filled with mortar. The final stage in the 
construction of the floor was the placing of the 
beams in position, and the addition of an in situ 
topping, 2in thick, incorporating prestressing 
cables, each with two 0-2in diameter wires. One 
cable was placed in each groove between the 
units, with an additional cable every third groove, 
the cables being tensioned when the in situ 
topping had set. Our third illustration shows 
the beams laid in position ready for this last 
stage of the work to be carried out. 

The experience gained on the factory site 
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Floor Units in Position Ready for Prestressing 


indicated that the individual beams could be 
handled and stacked two days after casting. A 
beam was test-loaded at an age of five days and 
with an effective span of 10ft; it showed jin 
deflection and cracking at a load of 136 1b per 
square foot, the deflection decreasing to fin on 
removal of the load. A test was also carried 
out with a complete floor panel, spanning 1Ift, 
and 6ft wide, and including the topping and 
tensioned cables. The panel was loaded seven 
days after the topping had been placed; the 
design loads were a dead load of 75 lb per square 
foot (including an allowance for the floor finish) 
and a live load of 100Ib per square foot. A 
deflection of 0-18in was recorded with a total 
load of 352 1b per square foot on the panel as 
a result of the test. 

The Standard Yeast Company’s consulting 
engineers for the factory at Harwich were Messrs. 
Ove Arup and Partners, and the main contrac- 
tor was Bovis, Ltd. It may be noted that the 
work was carried out according to the contract 
system developed and used by Bovis, Ltd., in 
which the contract is based upon an estimated 
cost, exclusive of overheads and profit, which is 
made by a quantity surveyor, and a fixed fee 
paid to the contractors. 





Testing a Prestressed Concrete Bridge 


IN our issue of May 23rd last an article with 
the above title was published describing the 
testing, including a test to destruction, of the 
prestressed concrete footbridge at the South 
Bank Exhibition site; in our next issue of 
May 30, 1952, the results of these tests were 
discussed in a leading article. We have now 
received from the Cement and Concrete Associa- 
tion a further report on the tests, as a result of 
information becoming available during the 
breaking up of parts of the collapsed span. 
This further report confirms the conclusions 
given in our leader, but gives a more detailed 
account. Some abstracts from the Association’s 
report are printed below. 

Concrete.—The quality of the concrete through- 
out the structure was very good and failure had 
generally occurred by fracture rather than dis- 
lodgment of the aggregate. The concrete was 
dense and uniform, having been well consoli- 
dated, and excellent adhesion had been obtained 
between the main bulk of the concrete and the 
topping which was laid within a few hours of 
the main concrete. Construction joints had 
opened up with clean faces when in tension, 
showing that little or no tensile strength could 
b2 relied on at such joints, but no special arrange- 
ments were made during construction to obtain 
additional bond between new and set concrete. 

Attention had been drawn in the previous 
report to the loss of the continuity effect after 
loading to twice the design load as evident from 
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the deflection profile curves. The first evidence 
of overstressing of the concrete occurred at the 
re-entrant angle at the junction of the beam 
and the penultimate column. The tilting of 
the beam caused slight spalling of the concrete 
and the combination of the vertical anc hori. 
zontal stresses at this point would probably 
account for the diagonal cracking which was 
evident. 

Steel and Anchorages.—There was no {ailure 
of the steel cables in the deck and no evidence 
of slip in the anchorages to the deck cables, 
The end column cable did not fail until the 
catenary pull, due to the deflection of the col- 
lapsing span, had reached a very high -alue, 
At the large column in the angle of the Lridge 
span one wire of the cable broke at the moment 
of collapse, but the remainder were firmly h<ld. 

Grouting.—The grouting of the cables was 
unsatisfactory and in no case could it be said 
that the core hole was completely filled. With 
some cores no grout had been injected. It 
appears that more consideration must be ziven 
to this aspect of prestressed concrete during 
construction if the advantages of a fully bonded 
cable are to be obtained, the danger of incom 
plete filling must be fully appreciated at all 
stages of design and construction, and grouting 
must be supervised by contractors and engineers 
to ensure that all cores are properly injected 
and thoroughly filled. 

Positioning and Stressing of Steel Cables— 
A check has been made on the final positions of 
the cables in the structure as compared with the 
positions shown on the drawings. It shows 
that at midspan and over the support where 
maximum eccentricities were required some 
movement of the rubber cores towards the centre 
of the section had taken place. In addition it is 
understood that the friction developed during 
stressing was appreciable. The combination 
of these two factors may explain the presence of a 
crack near the midspan at working load, since 
the internal moment available to resist the 
external bending moment, i.e. the product of 
cable force and eccentricity, was less than had: 
been assumed in the design. 

It must be realised that this was one of the 
first continuous structures to be erected in this 
country using inflated rubber cores and curved 
cables, while in addition the site conditions were 
exceptional. Clearly the methods adopted to 
hold the cores in position were not sufficient 
in this case, but it would seem that manufacturers 
and users of the rubber cores are now aware 
of the importance of securing the tubing rigidly 
in its designed position. It does, however, seem 
desirable to emphasise that very rigid fixing at 
close spacing is essential, so as to resist effec- 
tively the forces tending to straighten the core 
and avoid undulation due to the buoyancy of 
the tubing. This will tend to reduce friction 
losses for which allowance must, however, be 
made in design. Research into this problem 
must continue, co-ordinated with full-scale 
tests on site works. 

Conclusion.—Both the test and the subsequent 
examination of the structure during demolition 
confirm that the design and construction of the 
bridge were such as to provide adequately and 
economically for all contingencies, such as 
possible overload, construction difficulties and 
human fallibility, as covered by the general 
term of factor of safety: 





Books of Reference 


Directory of Railway Officials and Year Book, 
1952-53. London: Tothill Press, Ltd., 33, Tothill 
Street, S.W.1. Price 40s.—The information given 
in the new edition of this valuable reference book has 
been revised and brought up to date from official 
sources, and is arranged on similar lines to previous 
editions. The publishers point out that although 
details of the reorganisation of the railways in India 
are not given, it has been possible to include both the 
generai structure of the new regional railways and 
the names of the principal officers. Other new entries 
include two government railways in Nepal, particu- 
lars of the Pan American Railway Congress Asso- 
ciation ; amplified details of the world’s standardisa- 
tion societies ; and revised details of German rail- 
ways. 
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Iron and Steel Bill 


firm the scheme by order with or without modi- 


HE purpose of the Bill is to make arrange- 
T ments for the future supervision of the iron 
and steel industry and to provide for the return 
to private ownership of the undertakings of 
companies owned by the Iron and Steel Corpora- 
tion of Great Britain. 

The Iron and Steel Act, 1949, is to be repealed, 
subject to certain, mainly transitional, savings. 
The Iron and Steel Corporation of Great Britain 
will cease to exist when it has prepared its final 
accounts. An Iron and Steel Holding and 
Realisation Agency is to be established to which 
are to be transferred all the property, rights, 
liabilities and obligations (except liability for 
British Iron and Steel Stock) of the Corporation. 


SUPERVISION OF THE INDUSTRY 


An Iron and Steel Board is to be appointed 
by the Minister of Supply with the duty of gene- 
rally supervising the industry, with a view to 
promoting the efficient, economic and adequate 
supply of iron and steel under competitive con- 
ditions, and of keeping under review its produc- 
tive capacity, raw material supplies, prices, and 
other matters. The Board’s tield is limited to 
the products of the activities specified in the 
schedule below. New processes to produce 
similar products may also be added. 

The Board is to consult with the industry with 
a view to securing necessary capital develop- 
ments. If the Board thinks that capital develop- 
ment is necessary which the industry is unwilling 
to undertake, it is to inform the Minister. If the 
Minister thinks that development which the 
industry is unwilling to undertake is necessary, 
or that existing facilities should be kept in opera- 
tion instead of being closed down, he may him- 
self make the necessary provision. 

The Board may, in certain cases, require 
schemes for the provision of additional produc- 
tion facilities to be submitted for its consent, 
which it may withold if it thinks that the scheme 
would seriously prejudice the proper develop- 
ment of the industry. The Board is to consult 
with the industry with a view to ensuring that only 
schemes of major importance are required to be 
submitted for its consent. Enforcement is by 
injunction procedure as if there were a con- 
tractual obligation to the Board not to proceed 
with such schemes without its consent. Where 
the Board’s consent is witheld, appeal may be 
made to the Minister. 7 

The Board is to consult with other bodies con- 
cerned in relation to carbonisation schemes. 

All iron and steel producers are to be under 
a duty to observe any maximum prices deter- 
mined by the Board. This duty is enforceable 
by injunction procedure as if it were a con- 
tractual obligation to the Board. The Minister 
in the national interest will have power to 
direct the Board to vary prices it has determined 
or to determine prices where it has not done so. 
The Board is not to fix prices for products 
covered by price orders of the Minister under 
Defence Regulations. The Minister is to consult 
the Board before making any price orders relating 
to iron, steel or scrap under Defence Regula- 
tions, 

If the Board thinks that any raw material can, 
with advantage, be imported as a common ser- 
vice to the industry and that satisfactory arrange- 
ments do not operate for this already, it may 
arrange such importation. The Board may 
arrange imports of finished iron or steel if 
it thinks that supplies for home consumption 
are inadequate. In addition, if the Minister 
thinks that they are inadequate, he may direct 
the Board to arrange such imports. Imported 
raw materials and finished products may not be 
sold at a loss, except with the Minister’s consent. 
_ The Board may promote research, and train- 
ing and education, connected with the iron and 
steel industry, and may make grants and loans 
for these purposes. 

The Board is to prepare a scheme for pay- 
ment of levies by persons in the industry to 
finance the carrying out of the Board’s func- 
tions, The scheme is to be published and the 
Minister will, after hearing any objections, con- 





fication, or refuse to confirm it. The Board 
may borrow money temporarily and the Trea- 
sury may, if necessary, guarantee such borrow- 
ings up to a maximum of £1,000,000 outstanding. 

The Board is to make an annual report to the 
Minister which he is to lay before Parliament, 
and to publish properly audited accounts. 

The Iron and Steel Holding and Realisation 
Agency will be appointed by the Treasury and 
will have the duty of returning to private owner- 
ship the undertakings of the nationalised com- 
panies which will become subsidiaries of the 
Agency on the appointed day. No time limit is 
set ; pending disposal, tne Agency is to promote 
the efficient direction of the companies. It may 
sell any securities which they hold. It is to have 
the normal powers of shareholders ; in particu- 
lar, it may bring about the amalgamation, 
winding-up and capital re-organisation of sub- 
sidiaries, and the sale, lease or other disposal of 
assets of subsidiaries. These and other powers 
to facilitate disposal are to be exercised with the 
consent of the appropriate Government depart- 
ment, which may give directions to the Agency. 
The Agency is to consult the Board before 
carrying out any re-groupings of undertakings. 
The Agency may lend money to subsidiaries, 
to companies in which it holds securities or to 
subsidiaries of such companies. It may give 
guarantees in respect of debts contracted by such 
subsidiaries or companies, subscribe for securities 
issued by them or acquire any assets belonging to 
them. The Agency may borrow up to £10,000,000. 
All these powers are subject to Treasury consent. 
There are exemptions from stamp duty for certain 
transactions. 

The Treasury is to take over liability for British 
Iron and Steel Stock which is to be re-named 
“* Three-and-half per cent Treasury Stock, 
1979-81.” 

An Iron and Steel Realisation Account is to be 
established by the Treasury into which the 
Agency’s surplus moneys 
are to be paid, and from 
which the Treasury may 
issue to the Agency 
money required by the 
Agency for the discharge 
of its functions. The 
amount of any excess on 
the annual revenue ac- 
count of the Agency is 
to be paid into the 
Exchequer from _ the 
Account. When necess- 
ary, the Treasury may 
issue money to the 
Account from the Con- 
solidated Fund within 
a limit of £150 million. 
For this purpose the 
Treasury is empowered 
to borrow. Moneys in 
the Account which, in 
the opinion of the 
Treasury are not re- 
quired for making pay- 
ments, may be paid into 
the Exchequer and used 
to reduce the National 
Debt. The Agency is 
to hand over to the 
Treasury any Govern- 
ment securities coming 
into its hands. The annual account of all 
these transactions is to be audited by the 
Comptroller and Auditor General and laid 
before Parliament. 

The Agency is to submit to the Treasury an 
annual statement of accounts and auditors’ 
report and an annual report, and the Treasury 
is to lay these before Parliament. 

The Minister is to make regulations pro- 
viding for compensation (a) to staff displaced 
as a result of the transfer of iron and steel com- 
panies to public ownership under the Iron and 
Steel Act, 1949, and (6), to staff displaced as a 
result of groupings and re-groupings undertaken 








649 






by the Agency in pursuance of its duty to return 
~ companies’ undertakings to private owner- 
ship. 

When the Treasury considers the Agency’s 
duty has been substantially discharged, it may, 
by order, dissolve the Agency. 

The Bill permits the application of the Mono- 
polies and Restrictive Practices (Inquiry and 
Control) Act, 1948, to companies which are sub- 
sidiaries of the Agency. 

Neither the Board nor the Agency are to be 
regarded as the servant or agent of the Crown, 
nor as a public authority for the purposes of the 
Public Authorities Protection Act, 1893, and the 
Limitation Act, 1939. 


SCHEDULE 


(1) The quarrying or mining of iron ore or 
the treatment or preparation of iron ore for 
smelting. 

(2) The smelting of iron ore in a blast furnace 
with or without other metalliferous materials, 
or the production of iron by any other process. 

(3) The production of steel by any process. 

(4) The casting of iron or steel by any process. 

(5) The processing, with or without heat, of 
iron or steel by rolling or forging (other than 
drop-forging, smiths’ hand forging and the 
forging of bolts and rivets). 

(6) The production from iron or steel of 
hot-finished tubes or pipes or bright bars. 

(7) The production of tinplate or terneplate. 





Mechanical Trimming of Bulk Cargo 


Due to the cost of transporting raw sugar 
in bags, fhe present tendency is to ship in bulk, 
but. this method, although effecting initial 
economies, has given rise to other problems. 
The manual trimming in the holds of the sugar 
during loading represents a considerable cost, 
which is equalled by the cost of moving 
the sugar manually from the extremities of 
the hold to the hatch opening. In this latter 
operation it is essential that the speed of 
trimming keeps pace with the working of the 





Overhead Loader 


unloading grab in order to avoid a cliff of sugar 
around the hatchway. 

These related problems were submitted .to the 
International Cargo Handling Co-ordination 
Association and it consulted Materials Handling 
Equipment (Great Britain), Ltd. With regard 
to the loading question, a Netherlands port 
operator has devised a high velocity mechanical 
** spreader,” which can handle 90 tons per hour 
and eject bulk materials to a distance of 60ft. 
A prototype machine has been tested in this 
country and may be built here should further 
experiments prove successful. 

Front end loading shovels and. calf-dozers. 
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have not provided a satisfactory solution to 
the second problem because they must turn 
round and in the early stages of unloading there 
is insufficient space for this manceuvre. Further 
investigation suggested the “* Merton Overhead 
Loader,” which consists of a. superstructure 
of paterited design mounted on a Fordson Major 
tractor or converted “crawler” tractor, as 
being suitable for the p ‘ machine 
has an overall height of. 11ft, a wheelbase of 
6ft and a width of 7ft, and these dimensions 
permit of operation in the hold of an average 
cargo vessel, while even displacement of load 
and superstructure ensure. effective stability. 
Maximum penetration and minimum wheel 
slip are provided by the use of heavy cast rear 
wheels and oversize tyres, and a simple adjust- 
ment permits various “ digging angles ’’ for the 
bucket, whilst the bucket remains horizontal at 
all times between loading and discharge. 

The overhead tracks are pressed from in 
and #in thick steel plate and braced steel channel 
sections form the track ties and supports. Travel- 
ling and hoisting motions are independent 
and the winch drive, which is taken from the 
front end of the crankshaft, is coupled to a 
spiral bevel gearbox through a four-plate disc 
clutch, controlled, together with the holding 
brake, by a single lever. The bucket is of jin and 
fin thick steel plate with a manganese steel 
tip plate. When loaded the bucket is mechani- 
cally traversed to the rear of the machine and 
automatically tipped and returned to the loading 
position by means of the impetus imparted by 
a spring device and gravity. The average cycle 
of operations is about twenty seconds and, with 
a bucket of 14 cubic feet capacity, 50/60 tons of 
materials can be handled per hour. 

The trial of the “* Merton Overhead Loader ” 
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took place at the Royal Victoria Docks, London, 
on board the S.S. “ Talca,”” belonging to the 
Pacific Steam Navigation Company, Ltd. The 
loader was lowered into the hold after clearing 
a space at the after end by grab, and was able 
to continue operation from the forward end 
of the hatch at an average discharge rate of 40 
tons per hour. When operating, the “* loader” 
averaged four “‘ cycles” of discharge to three 
“* cycles ’” on the part of the grab, but as the cargo 
was unloaded the “* loader ” would have to travel 
increasing distances from the hatch, so that the 
rate of handling the sugar by “ loader ” and 
grab would be equalised. 

No difficulties were encountered in digging 
into a cliff of sugar some 25ft high and the 
viscosity of the sugar did not affect the working 
of the machine, while a device which jolted the 
bucket at the moment of discharge ensured that 
it was emptied. 

A general method of collecting bulk raw sugar 
in the wings of a hold is by the use of canvas 
covered nets filled manually by a gang of eight 
to ten men, at a rate of 15/25 tons per hour. 
On this basis the “* Merton Overhead Loader ” 
with one operator can deliver at nearly three 
times the rate of one gang. 

As a result of the experiment some modifica- 
tions to the machine were suggested and these 
include a safety glass window in the roof to aid 
the operator to observe the position of the grab. 
It was also suggested that the front edge of the 
bucket should be fitted with teeth to facilitate 
entry into hard materials. To facilitate the 
trimming of bulk cargoes in “tween decks 
and small holds it is understood that Mater- 
ials Handling Equipment (Great Britain), Ltd., 
is developing smaller and more manceuvrable 
machines. 


The Transport Bill 


Bee main purposes of the Bill are to pro- 
vide for the disposal of the British Transport 
Commission’s road haulage property, to modify 
the position of the Commission in relation to 
charges and to provide for the reorganisation 
of the British railways. The Bill also provides 
for the modification of the powers, duties and 
composition of the British Transport Commission 
and for a levy on certain goods vehicles and 
tractors used on roads. 

The British Transport Commission is required 
to dispose as quickly as is reasonably practicable 
of the property held by the Commission for the 
purposes of that part of its undertaking which 
is carried on through the Road Haulage 
Executive. 

The provisions of the Transport Act, 1947, 
relating to compulsory acquisition by the 
Commission of road haulage undertakings are 
repealed, but the Commission’s power to provide 
road haulage services and facilities remains. 

The Commission is required to invite tenders 
for the purchase of the road haulage property 
divided into units referred to as “ transport 
units.” The purchaser will be entitled to a 
special carriers’ “A” licence for all vehicles 
in units (other than vehicles specifically excepted 
from this right). A Board is to be set up (known 
as the Road Haulage Disposal Board) with 
certain duties in connection with the disposal 
of the units. 

The Commission may set up companies to 
engage in road haulage, and with the consent 
of the Minister of Transpert transport units 
may be made over to them or to other companies 
under the control of the Commission up to a 
limited amount. 

With the Minister’s consent or on his direction 
road haulage property may be disposed of other- 
wise than in transport units or with the like 
consent may be retained by the Commission for 
its other activities. The Road Haulage Dis- 
posal Board may be given certain functions in 
connection with the disposal of property other- 
wise than as units. 

Section 59 of the Transport Act, 1947, which 
exempts the Commission from the obligation to 
have carriers’ licences under the Road and 
Rail Traffic Act, 1933, is repealed and the 


Commission is to be entitled to the issue of the 
appropriate carriers’ licences in respect of their 
vehicles at the passing of the Act. 

Section 52 and other provisions of the Trans- 
port Act, 1947, relating to the 25 mile restriction 
on road haulage are repealed as from the end of 
1954. 

The Bill provides for certain changes in the 
statutory provisions governing the licensing 
system for goods vehicles. 

A levy will be payable on certain classes of 
goods vehicles and tractors and the money 
collected is to be paid into a transport fund 
controlled and managed by the Minister. A 
contribution to the fund will be payable in 
respect of vehicles used for the purposes of 
Government departments, other than the Service 
departments. 

Out of the Transport Fund the Minister is 
to make payments to the Commission in respect 
of the loss incurred in the disposal of the road 
haulage property and in respect of compensation 
payable to officers and servants of the Commis- 
sion in consequence of the disposal of the road 
haulage property. The accounts of the fund are 
to be audited by the Comptroller and Auditor 
General. Provision is made for the cessation of 
the levy and the winding up of the fund. 

The Bill provides for the submission to and 
approval by the Minister of a scheme for the 
reorganisation of the railways. The scheme is 
to provide, in particular, for the establishment 
of area authorities and there is to be an authority 
for the whole of Scotland. When a scheme is 
submitted to the Minister it is to be published 
and opportunity is to be given to representative 
bodies to make representations before the 
Minister decides whether to approve it. 

Sections 63 and 64 of the Transport Act, 
1947, which provide for the making by the Com- 
mission of area passenger road transport schemes, 
are to be repealed, as is also Section 65 in so far 
as it exempts the Commission from the require- 
ments of the Road Traffic Act, 1930, relating to 
road service licences. The Commission is not 
to run contract carriages outside the London 
area except for the purpose of staff outings. 
In relation to the London area the Commission 
will be in approximately the same position as 








Nov.. 14, 1952 


the London Passenger Transport Board was jp 
under the London Passenger Transpor: Act, 
1933. The Commission is to lose the povver to 
acquire passenger road transport undert:ki 
and the acquisition and retention by the Com. 
mission of controlling interests in com) anies 
carrying on such undertakings are to be s :bject 
to control by the Minister. 

Sections 66-68 of the Transport Act, 1947, 
which provide for the making by the Comn ission 
of schemes for trade harbours are to be repzaled, 

Sections 76 and 77 of the Transport Act, 1947, 
relate to the contents of charges schemes. The 
Bill restricts the field to which charges sc! emes 
are in future to relate and limits the Provisions 
of Section 77 as respects charges. Cortain 
enactments relating to equality of  chirges, 
undue preference, protection for harbour a .tho- 
rities and coastwise shipping, charges < agreed 
with individual traders and charges for ca: riage 
by inland waterway will not apply to the Com. 
mission. Provision is made for the protection 
of traders against unreasonable or unfair ireat- 
ment as to charges and for the protection of 
competitors of the Commission against charges 
made with a view to eliminating competition, 
A special procedure is provided for the temporary 
authorisation of increased charges above the 
limits set by charges schemes. 

Section 6 of the Cheap Trains Act, 1883, is 
to be modified to provide for the determination 
by the Transport Tribunal in default of agree- 
ment of the rates payable for Service travel. 

The constitution of the Commission and its 
general duties as defined by Section 3 of the 
Transport Act, 1947, are to be modified. 

The provisions of the Transport Act, 1947, 
relating to the borrowing powers of the Com- 
mission (Section 88) are modified so as to sub- 
Stitute for the existing limits a limit of 
£275,000,000 on amounts outstanding at any 
time in respect of all borrowings other than those 
required for the purpose of paying compensa- 
tion in respect of the transfer to the Commission 
of undertakings under that Act: borrowings 
for the redemption of stock or the repayment of 
a $id loans may be made in excess of the 
imit. 

Provision is made for the Commission to 
engage, notwithstanding certain restrictions set 
out in the Transport Act, 1947, in activities in 
the interests of national defence, when autho- 
rised or directed by the Minister to do so, if the 
work required cannot otherwise be carried out 
without serious delay or loss of efficiency. 

The Minister is empowered to make regula- 
tions for the provision of pensions for persons 
who enjoy pension rights as employees of the 
Commission but are displaced as a result of the 
disposal of the road haulage property or of any 
modification of the Commission’s functions by 
the Bill. The Minister is required to provide, 
by regulations, for the payment of compensa- 
tion to officers and servants of the Commission 
who suffer loss of employment or loss or diminu- 
tion of emoluments or pension rights or whose 
position is worsened as a result of those causes. 

The functions of the Consultative Committees 
established under Section 6 of the Transport 
Act, 1947, are extended to include consideration 
of the passenger road transport services provided 
by companies controlled by the Commission. 
The Consultative Committees for Scotland and 
Wales are respectively given power to make 
recommendations to the Minister upon which he 
is empowered to give to the Commission such 
directions as he thinks fit. 

Miscellaneous amendments of the Transport 
Act, 1947, include provisions affecting the Coastal 
Shipping Advisory Committee, the Transport 
Tribunal and the Transport Arbitration Tribunal. 





Power PRODUCTION PosTeRs.—The education and 
training department of the British Electricity Authority 
has produced, for use within the ster il supply 
industry, four coloured lithographic ters illustratin 
power production. They measure n by 40in an 
are oblique projections in section pa Bhs seapee 
tively, coal and ash handling plant, a boiler house, a 
turbo-alternator and power to the grid. For the benefit 
of schools and colleges agg 7 pes oh of the posters 
are obtainable from Mr. gham, Public 
Relations Officer, British Flectricity House, Winsley 
Street, W.1. Prices : cartridge paper, single copies, 
7s. ; set of four £1 2s. 6d. ; linen-backed, single copies, 
9s. ; set of four £1 11s. 6d." 
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Bearings for Gyroscope Rotors 


RECENT communication from Miniature 

Bearings, Ltd., 192, Sloane Street, London, 
§.W.!, the British distributors of Swiss-made 
miniature bearings, describes some bearings 
designed for fitting in gyroscopes which incor- 
porate an oil reservoir with a capillary seal 
and races which automatically take up play at 


speed. 

Tone of the bearings described, known as the 
“SM 336,” is intended for gimbal suspension 
and for small gyro rotors, and its arrangement 
can be seen in the first drawing on this page. 
This bearing has a rather heavy outer bearing 
ring A which has an external diameter of 16mm, 
and in which five balls B revolve. No ball cage is 



































used in the bearing. The pivots, which roll on 
the balls can either be conical with a 40 deg. 
taper, or they can have grooved ball tracks 
designed for pressure angles varying from 8 deg. 
to 20 deg., the smallest angles being used for 
rotors of which the axis is horizontal. 

On one side the bearing is closed by shields C 
and D, there being a washer E of synthetic 
material to ensure hermetic closure towards the 
outside. On the other side the bearing is closed 
by shields F and G. The shields C and F are 
similar and are made of heat-treated spring 
steel, their dished edges being pressed into 
cylindrical housings. 

The capillary cover D incorporates a tubular 
extruded section which extends to the proximity 
of the rolling zone of the balls in order to pro- 
duce a capillary film closure H at this point. 
In order to facilitate the rise of the oil from the 
reservoir in the bottom of the bearing, towards 
the balls, i.e. to the capillary zone, the tubular 
section contains a number of narrow slots. 
The capillary tension in these slots is stated to be 
so strong that reserve oil on cover D cannot 
escape when the bearing is turned upside down. 
The initial formation of the capillary oil film 
takes place when the bearing is being lubricated. 
This film closes on the cone of the pivot of the 
shaft when it is introduced into the bearing. The 
capillary tension of these slots is sufficient to 
prevent the oil in the reservoir from escaping 
while the instrument is being handled. 

In these bearings the oil is said to remain in 
good condition even after a long period of 
operation, due to the fact that it does not come 
into contact with the ambient air and evaporation 
and hydration of the oil are almost nil. 

The second “ SM 335” bearing, shown below 





the first drawing, is designed for heavier rotors. 
In addition to the elements described for the 
first bearing, it has on one side the supplementary 
shield J which leads and retains the oil in the 
capillary closure. The arrangement of the two 
tubular sections of the shields D and J permits 
the omission of slots similar to those provided 
in the tubular section of shield of first bearing. 
The turned cover K serves the same purpose as the 
pressed cover D of the “‘ SM 336” bearing. The 
second bearing can also be constructed with one 
side closed. It has a ball cage and a shaft of 
larger diameter which may have an internal 
bore up to 2: 5mm diameter. 

It is a particular point in the design of the new 
bearings that the capillary opening forms the 
narrowest part of the annular spaces. The 
cross sections of these openings increase pro- 
gressively towards the exterior of the bearing, 
so that the film moves away from the capillary 
opening when the internal pressure increases 
in relation to the external pressure. The spaces 
L function as expansion chambers. As the inter- 
nal and external pressures tend to equalise, the 
oil film returns towards the capillary opening. 
These pressure differences depend, of course, 
on variations of temperature and barometric 
pressure. 

For gimbal suspension the bearings are 
mounted with axial play of some 0-01lmm. 
For rotors the initial axial play, at rest, can be 
from 0:01mm to 0-:02mm and, as a result of 
this axial play, the balls are free between the ball 
tracks of the inner and outer races. 

At speeds lower than 5000 r.p.m., the 
rotor shaft is placed in a vertical position, the 
centre of gravity of the rotor being fixed, because 
the balls of the lower bearing are in their normal 
rolling position. As, however, the balls of the 
upper bearing are not in their normal rolling 
position below 5000 r.p.m., the shaft of the 
gyro rotor is in an unstable revolving position. 
As soon as the speed of 5000 r.p.m. is reached, 
the balls of the upper bearing rise between the 
two races and the gyro rotor revolves without 
play in a stable condition—the centre of gravity 
remaining the same. At more than 5000 r.p.m. 
with the rotor shaft horizontal, the balls, under 
the effects of centrifugal force, take up their 
normal running position in each bearing — the 
centre of gravity of the rotor being in the same 
position as before. 

The makers point out that the oil reserve 
of these bearings is considerable and the quantity 
of lubricant which reaches the balls is auto- 
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matically controlled to ensure good running 
and a minimum of resistance. Owing to the 
initial play of the balls and the effects of centri- 
fugal force, expansion may take place freely 
without change of pressure on the balls, this 
pressure being a function of the speed of the 
rotor. 

For some considerable time the firm has also 
been developing the air bearings, which are shown 
in another of the drawings, and which may prove 
suitable for different kinds of gyroscope. 

In this bearing, the rotor shaft terminates in 
a spherical pivot A the diameter of which is 
determined by the weight of the rotor and of the 
pressure admitted to the bearing. Compressed 
air led into the chamber B of the bearing, 
passes to pressure chambers C through the nozzles 
D. These pressure chambers are separated by 
partitions E. 
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Each chamber is partially closed by a tongue 
F of a flexible membrane which forms the flange 
closing of the bearing. The tongues of this 
elastic flange are mounted on extensions of the 
partitions and act as valves. The extremities 
of these tongues assume the circular shape 
of the pivot and their distance from it varies 
from 0-01mm to 0-08mm, according to whether 
the pressure of the operating fluid is strong or 
weak. 

The manner in which the tongues function can 
be seen in another drawing. Whilst the bearing 
is not under pressure, the tongues freely occupy 
the position X which is that of the spring flange 
at rest, i.e. not under tension. During normal 
operation—when the ‘spherical pivot is centred 
in its bush—the tongues take up approximately 


























Operation of Air Bearing Tongues 


the slightly flexed position Y. Air then escapes 
normally through the three openings between the 
shaft and the tongues, and also between the sides 
of the tongues and the lateral extremities of the 
partitions. 

Pressure acting on the pivot from left to right 
displaces it slightly towards the right, as shown. 
The left hand opening increases by an amount 
corresponding to the displacement of the pivot, 
while the right hand opening is similarly reduced. 
Air escapes in larger quantity from the left hand 
chamber, in which the pressure diminishes. 

The tongue tends to resume its initial position 
X thus increasing the width of the opening and 
greatly reducing the pressure in the corresponding 
chamber. The reverse effect takes place in the 
right hand chamber where the air pressure 
increases as a result of the decrease in the width 
of the opening, and the tongue will there be lifted 
to its highest position Z. 

The lateral slots formed by the left hand 
tongue also widen whilst those formed by the 
right hand tongue become narrower, increasing 
further the out-of-balance pressure between 
the two opposite chambers. This unbalance of 
pressure in diametrically opposed air chambers 
is sufficient to re-centre the pivot. The tongues 
then resume the position X. The reaction is 
practically instantaneous and the displacements 
of the pivot are said to remain of the order of a 
micron. 

The thickness of the spring membranes is 
determined by the operating pressure of the 
bearing, and the fluid used is filtered so that the 
bores of the nozzles cannot become obstructed. 
When the shafts are heavily loaded or submitted 
to heavy radial or axial thrusts, compressed air 
is replaced by a low viscosity liquid. 





A Miniature High Performance 
R.F. Pentode Valve 


A New r.f. pentode, known as the “ EF95,” 
produced by. Mullard, Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2, is intended 
to help designers of communications equip- 
ment to improve the signal-to-noise ratio of 
receivers overating at frequencies up to 200 Mc/s. 
The “‘ EF95 ” valve is built on the “‘ B7G ” base, 
and has characteristics similar to those of the 
American valve “ 6AKS5.” 


Main Characteristics of “‘ EF95” Valve 


Heater voltage ... ... . 6:3V 
Heater current BS dee, Ven! Coxe,” vb) 
PE ast) at de se i 120V 


Mutual -onductance ... ... ... ... ... 5:imA/V 5S-OmA/V 


Equivalent resistance hive: Sides. Sauter 
Input damping (at 50 Mc/s)... we 25K2 
Optimum noise factor (at 100 Mc/s)... ... 3-5 


Among the advantages of this valve are its low 
input- and anode-to-grid-capacitances. Its opti- 
mum performance is obtained at only 180V, and 
the maker states that good results can be obtained 
down to 120V. 
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Corrosion of Steel under Phosphate 
Coatings and Protective Finishes 


T= effectiveness of phosphate coatings on 
steel as protection against corrosion, and the 
means of testing this effectiveness, and corrosion 
resistance in general were discussed at a meeting 
in London on October 28th. The meeting was 
organised by the Iron and Steel Institute in con- 
junction with the British Iron and Steel Research 
Association, with Mr. H. T. Shirley, chairman of 
the corrosion committee of B.I.S.R.A., in the 
chair. 

Four papers were presented and discussed at 
the joint meeting :—‘* Phosphate Coatings as a 
Basis for Painting Steel,” by the Phosphate 
Coatings (Drafting) Panel of the British Standards 
Institution ; ‘“‘ Corrosion by Retained Treat- 
ment Chemicals on Phosphated Steel Surfaces,” 
by S. G. Clarke and E. E. Longhurst ; “ Tenta- 
tive Analytical Tests for Phosphate Coatings on 
Steel,” by R. St. J. Preston, R. H. Settle and 
J. B. L. Worthington ; and “‘ Second Report of 
the Methods of Testing (Corrosion) Sub-Com- 
mittee.” The first three papers were discussed 
together. Dr. J. C. Hudson, presenting the first 
paper, recalled that the initial purpose for which 
the panel had been set up in 1944 was to consider 
tests of phosphate coatings and stoving paints 
for the Ministry of Works in connection with the 
large number of prefabricated houses then being 
built. B.S.I. Publication PD 539 of 1946 had 
resulted from the panel’s work ; it was really a 
code of practice rather than a performance 
specification. It had proved useful, but the 
need remained for more specific tests, both 
analytical and performance. The present paper 
described the results obtained when analytical 
and performance tests were applied to industrial 
phosphate coatings. 

Analytical tests included determination of 
(1) weight per unit area, (2) phosphate content, 
(3) moisture control, (4) hygroscopicity, (5) 
absorption value. 

The performance tests used were the A.R.E. sea- 
water droplet test, the C.R.L. sulphur dioxide 
test and outdoor exposures. 

The main difficulty in considering a specifica- 
tion was the wide variation between phosphating 
processes in current use both in coating weight 
and PO, content. Some of these variations, as 
revealed by analytical tests on six types of 
industrial phosphate coatings, are shown in 
the table. Each process, however, was satis- 
factory for the purpose for which it was intended, 
and field tests had in fact shown that wide varia- 
tions in the weight of phosphate coatings applied 
by the same process had no effect on coating 
efficiency when overpainted. 

In spite of this fact it might be possible to 


of the coatings, but a high concentration dis- 
solved the coatings. The permissible limiting 
concentration of chromic acid probably varied 
for different phosphating processes, but even 
very dilute solutions with concentrations as low 
as 0-05 per cent might have a beneficial effect. 
The optimum concentration was probably about 
0-1 per cent to 0-2 per cent. 

Dr. E. E. Longhurst introduced the second 
paper on corrosion by retained treatment 
chemicals, which, he pointed out, concerned hot 
bath phosphating only. The work was aimed at 
finding out how far it was necessary to wash the 
steel parts after phosphating. The answer 
varied, as might be expected, with the kind of 
phosphating solution. In general, the risk of 
corrosion from solutions trapped in crevices or 
folds was less with the plain metal phosphate- 
phosphoric acid type bath than with accelerated 
phosphating solutions containing other con- 
stituents more active in stimulating corrosion. 

Even with the plain bath it was probably 
desirable to wash creviced parts after phosphating, 
though a relatively simple washing treatment to 
remove excess solution from recesses or from the 
mouths of crevices would be sufficient. With 
phosphating solutions containing other active 
constituents, washing was generally essential to 
remove residual corrosive solutions. 

Dr. Longhurst supported these conclusions by 
a series of slides showing the condition of painted 
panels after test. He then suggested a simple 
performance test as a guide to the corrosive 
tendency of a solution if it was not known, or if 
the geometry of the parts treated made effective 
washing difficult. This test involved exposure of 
the parts to be examined to damp air for a period 
of one week, in which period any dried out corro- 
sive residues would tend to absorb moisture and 
become active. 

In introducing the third paper on analytical 
tests for phosphate coatings, Mr. Preston said 
that there were two possible lines of develop- 
ment. The first concerned the composition of the 
coating and the second concerned the coating’s 
anti-corrosive qualities. 

Laboratory tests to determine the composition 
of the coating included the measurement of 
moisture content, phosphate content (for which 
two simple tests had been developed), and 
chromate content. Tests to indicate the anti- 
corrosive qualities of the coatings included 
absorption value, coating weight and hygro- 
scopicity. 

Mr. Preston said that the last factor was very 
important. Accelerators used in industrial pro- 
cesses introduced salts, which might attract 


Analytical Tests on Industrial Phosphate Coatings 

















Process P Ss T Q Vv R 
Main cation in phosphate bath... ... ... ... Fe Mn Zn Zn Zn Zn 
of application... ... ...... ... ...| Immersion Immersion Spraying Immersion | Immersion | Immersion 
Duration of treatment, min eg ee 1 30 1-5 a 5 12 
Change in weight on phosphating, g./sq. ft. ....| —2-40 —2-43 0-24 0-31 0-15 0-54 
Coating > i. aGb pes \ees ues CO 1-31 1-95 0-41 0-50 0-32 1-13 
PO , g./sq. ft. ee ee 0-64 0-82 0-18 0-19 0-11 0-41 
NS, eee 7-5 14 34 16 71 
, content of coating, percent . 49 42 44 38 34 36 
Moisture content of coating, percent ... ... 0-6 0-4 3-4 6°9 5-0 6-4 
icity of coating, percent... ... ... 0-3 0-2 1-2 1-3 1-0 1-5 
Atsorption value, g./sq. ft.... ... ... 2... 1-05 1-0 1-0 1-2 1-0 1-1 














draw up specifications for individual processes, 
if each specification were strictly limited to the 
particular process concerned and if the criteria 
of acceptance were suitably related to the purpose 
for which the phosphate coating was required. 
Such specifications might be based on a perform- 
ance test for a specimen phosphated by the 
process under examination, and provided with a 
standard organic finish of oil, lacquer or paint. 
Experimental work to explore this possibility 
was in progress. 
_ Dr. Hudson said that the B.S.I. panel had 
studied the effect of chromic acid additions to 
rinsing water on two industrial phosphate 
coatings. Small concentrations of chromic acid 
had a beneficial effect on the protective properties 





water. For example, one firm of his acquaintance 
had encountered blistering due to salts contained 
in mains water ; the difficulty had been overcome 
by an alteration in the process. 


DISCUSSION 


Mr. R. J. Brown (Morris Motors, Ltd.) com- 
mented on the favourable results obtained from 
plain types of phosphating bath by Dr. Long- 
hurst. He said that these baths would be 
uneconomic in practice for many assemblies 
owing to the length of processing time. He 
suggested that the dip wash with very little agita- 
tion that Dr. Longhurst had employed might 
vitiate the comparison of his results with those 
from similar phosphate treatments which em- 
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bodied a very efficient rinse with sprays. 

Mr. Brown described how ring blistering of 
motor body finishes had been caused by water 
spots dropping on to clean body surfaces from 
overhead condensation points after phosphating 
and before painting. Even after continuous pro. 
cessing equipment had been introduced, trouble 
was encountered in the form of “ snail trails "~ 
lines of fine blisters at the interface of the phos. 
phate coating and the primer paint. An anclysis 
of the rust associated with them showed the 
presence of calcium and chlorides. It appcared 
that incrustations of soluble salts in the overhead 
structure were being redissolved and were ‘rip. 
ping on to the surfaces of the bodies. Furiher, 
one of the processing solutions used in the plant 
was acting as a source of chlorides. Correction 
of these two factors achieved a major reduction 
in “ snail trails,” but not their complete elimina. 
tion from the plain body surfaces. The last 
source of contamination was found to be one 
which had been suspected quite early in the 
story : the water supply used had a total hard. 
ness of 40 parts per 100,000. The volume of 
water consumed put out of the question the use of 
treated water such as boiler condensate, so that 
it was considered necessary to prevent localised 
evaporation of the water contained on the body 
surface. Sprinklers were used for this purpose. 

The corrosion trails were still not completely 
eliminated, but the final step was taken with the 
advice of the Chemical Research Laboratory, 
This consisted of the operation of the chromic 
rinse without heating and the prevention of 
rotation of the bodies (the cars are held on a spit 
during the process) between the chromic rinse 
and the forced drying. Uniform drying was then 
possible over the entire body surface without the 
formation of trails of soluble salts. 

Mr. R. F. Drysdale (Walterisation Company, 
Ltd.) reported work broadly parallel in nature 
to that described by Dr. Longhurst, but mainly 
concerned with lightweight coatings applied both 
by accelerated and non-accelerated processes. 
He had had the best results from specimens 
treated with non-accelerated processes which had 
been dried unwashed ; there was little to choose 
between those washed with water, chromic acid 
or soluble chromate solutions. Samples washed 
with a 0-03 molar phosphoric acid solution were 
comparable with those dried unwashed. In his 
view these differences in behaviour were asso- 
ciated with imperfect coating deposition within 
the seams owing to the poor circulation and, 
consequently, the exhaustion of the phosphating 
solution at such places. 

Mr. A. Nicholson (Pyrene Company, Ltd.) 
considered the question of rinsing generally. He 
thought that, even with unaccelerated processes, 
rinsing was advisable when the parts were to be 
subsequently painted. There would otherwise 
be risk of osmotic failure of the paint film. He 
suggested that a cause of failure at seams was 
incomplete coating formation. Cleaning inside 
the seam was the first and most difficult obstacle 
in this case. Accelerated processes, by virtue of 
their lower temperatures, strengths and treatment 
times, could be less active than unaccelerated 
processes in these particular conditions. Pro- 
duction considerations of time and space necessi- 
tated the use of accelerated processes and means 
were available to deal with seam problems if they 
arose. For example, he had known one case 
where seam trouble had been cured by actually 
increasing the accelerator concentration of the 
solution. 

He thought that a final rinse containing a small 
amount of phosphoric acid as well as chromic 
acid might be beneficial. The authors had men- 
tioned a German patent concerning the use of a 
final rinse with zinc phosphate, which appeared 
to be comparable. 

Mr. E. I. Brimelow (Building Research Station, 
D.S.LR.) suggested there were dangers in assess- 
ing phosphate coatings by accelerated corrosion 
tests, particularly to determine the most useful 
concentrations of chromic acid in the rinsing 
solutions. 

In reply to the discussion Dr. Hudson agreed 
with Mr. Brimelow that caution was necessary in 
such cases and re-emphasised that the optimum 
chromic acid concentration varied for different 
phosphating processes. 

Dr. Longhurst replied commenting that Mr. 
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Brown’s interesting contribution related to a 
spray washing procedure, in which the car bodies 
being treated were never fully immersed and at 
times were fully exposed. Rapid evaporation 
had occurred from the hot exposed surfaces, 
allowing concentration of soluble salts on the 
surfaces. These conditions varied considerably 
from those obtaining during treatment and wash- 
ing by full immersion processes. He explained 
that in his own tests corrosion had occurred 
owing to the presence of certain constituents of 
residual phosphating solutions, and not by the 
action of added corrosive agents, such as the 
salt spray in Mr. Drysdale’s tests. He agreed 
that it appeared that small concentrations of 
phosphoric acid residues were not necessarily 
dangerous. In industrial practice, however, it 
was difficult to avoid major concentrations of 
phosphoric acid, owing to seepage from crevices 
or inefficient drainage on awkwardly shaped 
components. 

Replying to Mr. Nicholson, Dr. Longhurst 
said that in the work described by Dr. Clarke and 
himself they had not studied the efficiency of 
phosphating within the crevices, but only the cor- 
rosivity of treatment solutions seeping on to the 
exposed surfaces outside the crevices. He con- 
firmed that nitrate had -been detected chemically 
near the crevice mouths on the specimens which 
had been phosphated by the accelerated process 
and subsequently washed. 


METHODS OF TESTING (CORROSION) 
SuB-COMMITTEE 


Introducing the Second Report of the Methods 
of Testing (Corrosion) sub-committee, Dr. 
Hudson said that as a result of the sub-com- 
mittee’s work two laboratory tests for resistance 
to corrosion had been standardised and would 
shortly be published as B.S. 1391 : 1952. They 
were the A.R.E. salt droplet test and the C.R.L. 
test, which were based, respectively, on tests 
originally designed by the Armament Research 
Establishment and the Chemical Research 
Laboratory. 

The development and standardisation of these 
tests had involved collaborative work in many 
different laboratories. In some respects the 
reproducibility of the tests was not all that might 
have been wished, but it was generally as good as 
was to be expected in this class of experiment. 

Dr. Hudson observed that reproducibility 
must be affected by the fact that any order of 
merit of a number of protective schemes could 
vary with the conditions of exposure, the kind of 
service and the criterion on which failure was 
assessed. It was doubtful whether laboratory 
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tests would ever give a hard and fast correlation 
with the results of service. Their best function 
was probably to ensure reproducibility of a given 
standard for a protective scheme of a given kind. 
They were of great value in weeding out unsatis- 
factory protective schemes, but became fallible 
when it was a case of distinguishing between 
several good or excellent protective schemes. 

In the sub-committee’s attempts to adjust the 
criteria of failure so that a protective scheme 
would be equally likely to fail from general 
rusting or from the effects of damage, he thought 
that there might have been some tendency to 
exaggerate the effects of damage on performance. 
Often, although failure occured at a damaged 
area, rusting remained localised and might even 
be stifled. In the new British Standard B.S 
1391 : 1952, therefore, the infliction of damage 
before testing had been made optional, so that a 
user expecting damage to be the determining 
factor under his particular service conditions, 
could use the standard methods of damage before 
the tests. Otherwise, the tests could be carried 
out on undamaged specimens. 





Level Crossing Lifting Barriers 

THE PHOTOGRAPH reproduced on this page 
shows a set of lifting barriers which has been 
installed experimentally by British Railways, 
North-Eastern Region, at Warthill, Yorkshire. 
These barriers are the first of their kind installed 
in this country, incorporating flashing stop 
lights, stop boards and floodlighting. They replace 
crossing gates at a point where the public road 
crosses the main line between York and Hull. 

The barriers have been introduced to reduce 
the heavy maintenance costs which occur with 
mechanically-operated gates. In this installa- 
tion, four 15ft gates have been replaced by two 
30ft barriers, and it considerably reduces the 
number of connections. 

Each barrier consists of a steel tube, 12in in 
diameter at one end tapering to Sin in diameter 
at the other. It is pivoted on phosphor bronze- 
lined plummer blocks which are carried on welded 
steel pedestals so that the centre line of the 
barrier is approximately 4ft above road level. 
The butt end of each barrier contains weights 
totalling 1500 Ib for balancing purposes. 

Suspended from each barrier is a curtain con- 
sisting of light-alloy rods pivoted at the top and 
linked together at their lower ends so that when 
the barrier is down the gap between road and 
barrier is filled in. As the barrier is raised, this 
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curtain folds inward so as not to obstruct the 
passage of road traffic. 

A catch, controlled from a lever in the signal 
box, is designed to detect and lock the barriers in 
the horizontal position, thus ensuring that they 
are secured before the railway signals protecting 
the crossing can be cleared. The barriers are 
operated through rack and pinion mechanism 
by a 3ft 4in diameter geared wheel in the signal 
box, and the effort required to raise or lower the 
barriers is stated to compare favourably with a 
four-gate layout. 

Completing the mechanical side of the installa- 
tion, a 3ft diameter “ stop ” board, with 9in 
letters, illuminated at night, is provided on each 
side of the crossing facing road traffic and con- 
trolled by a lever in the signal box. This lever 
rotates the “ stop ’” boards through 90 deg. so 
that they face road traffic when the barriers are 
about to be lowered and show their edges to 
road traffic after the barriers have been raised. 
Mounted on the posts which carry the “ stop ” 
boards are twin electric lamps, one of which 
exhibits a steady red light to road traffic when 
the barriers are down and is extinguished by 
movement of the “ stop” board lever when the 
barriers have been raised. 

Before the barriers can be lowered, the “* stop ” 
board lever must be replaced and this action 
provides a 110V feed through a relay impulse 
unit to the twin lamps giving flashing red indi- 
cation to road traffic whilst the barriers are 
being lowered. When the barriers are down the 
final movement ‘of the catch lever which locks 
the barriers also cuts out the relay impulse unit, 
and the flashing indication is replaced by a steady 
red light in the right-hand lamp at each side of 
the crossing. When the “ stop ” board is moved 
to face road traffic, a 24V d.c. supply feeds a red 
warning lamp fixed to the centre of each barrier, 
and also the floodlights which illuminate the 
“stop” boards during the hours of darkness. 
These lights are displayed during the whole 
period of operation of the barriers and are only 
extinguished when the boards have been turned 
away from road traffic after the barriers have been 
raised. A standby supply maintains light on the 
barrier and boards in the event of a power 
failure. 

Cattle grids, over which animals will not 
walk, are provided to prevent animals from stray- 
ing from the crossing on to the railway and the 
whole area of the crossing is floodlit during the 
hours of darkness. 





Aircraft Production Conference 


. A CONFERENCE arranged by the Southern 
section of the Institution of Production Engineers 
on the “ Problems of Aircraft Production,” will 
be held at the University of Southampton on Dec- 
ember 19th and 20th, next. The conference aims 
to provide an opportunity for executives in the 
aircraft industry to hear the views of eminent 
authorities and to discuss with them some of the 
problems of aircraft production. The pro- 
gramme begins on Friday, December 19th, with 
a luncheon, followed by an address by the 
Parliamentary Secretaty to the Ministry of 
Sunvly, Mr. Low. During the afternoon 
session of that day the chief designers of the 
Gloster Aircraft Company, Ltd., and the Bristol 
Aeroplane Company, Ltd., will present papers 
on the subject “‘ Designing for Production.” A 
discussion period of about 14 hours has been 
allowed for both this session and the evening 
session, when the subject is “ Prototype to 
Production,” . the speakers being the works 
directors of A. V. Roe, Ltd., and the de Havilland 
Aircraft Company, Ltd. A short paper, on the 
“Impact of Modifications on Production,” will 
introduce the discussion on this final theme on 
Saturday morning and the summing up will be 
undertaken by Mr. Puckey, Deputy Controller 
of Supplies (Air), Ministry of Supply. The con- 
ference is open, in the first case, to anyone 
interested in aircraft production problems and 
the fee of one guinea includes the opening 
luncheon charge. The closing date for applica- 
tions is Wednesday, December 10th, and remit- 
tances should be sent to the Secretary, The 
Institution of Production Engineers, 36, Portman 
Square, London, W.1. 
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issue, the Government is attempting to 
combine the virtues of a competitive 
system of operation within the industry with 
an overriding supervision in the national 
interest. In the White Paper issued last 
July, the job of the Iron and Steel Board, 
which it is proposed to set up, was rather 
baldly and indefinitely described as “to 
provide public supervision of the iron and 
steel industry.” Much more clearly and 
completely it is now defined as “ to exercise 
a general supervision over the iron and steel 
industry, with a view to promoting the effi- 
cient, economic and adequate supply under 
competitive conditions of iron and steel pro- 
ducts.” Amongst the things to which the 
Board is to give “ particular” attention are 
productive capacity, procuring and distri- 
buting raw materials, prices charged—it is 
to be empowered to fix “maximum” 
charges—the promotion of research, the 
promotion of the safety, health and welfare 
of employees, and arrangements for joint 
consultation within the industry. As fore- 
shadowed in the White Paper, the under- 
takings at present held by the Iron and Steel 
Corporation are to be sold back to private 
interests by a separate body, an Iron and 
Steel Holding and Realization Agency, which 
in the interim period of indefinite extent 
before all the undertakings are sold will act 
as their owner. From the beginning, there- 
fore, the Iron and Steel Board will be 
divorced from ownership of any property 
within the industry. The terms of the Bill 
make it very clear how completely the new 
Board is expected to co-operate with iron 
‘and steel firms and with the industry’s 
representative organisations. Almost before 
coming to any decision or taking any action, 
it is required to consult these firms and 
organisations. 

lf and when the Bill becomes law, the new 
Board will take over some of the functions 
of the existing Iron and Steel Corporation. 
It is, however, indicative of the difference in 


Corporation referred, amongst other matters, 
to the advantage of associating certain com- 
panies more closely and to the scope for the 
“integration” of the working of certain 
ore-digging companies. While the Holding 
and Realization Agency to be set up under the 
present Bill continues to exist, it will be able 
to regroup undertakings before selling them, 
subject to consultation with the Board. 
But the Board itself will have no powers to 
bring about such reorganisation, nor, under 
the terms of the Bill, can the Minister do so. 
If, however, the industry proved unwilling 
to extend the activities of an existing body 
so as to obtain increased participation in 
the ownership and control of suitable 
foreign ore fields, a thing deemed very desir- 
able by the Corporation, the Board could 
advise the Minister and he, in turn, could 
set up a new company or make other arrange- 
ments to meet the need. It appears also 
that another useful function of the Corpora- 
tion may be lost. That body made a prac- 
tice of borrowing funds from firms in the 
industry that were in surplus and lending 
them at the same rate of intercst to firms 
requiring funds for carrying out developments, 
with a far from inconsiderable saving to the 
industry as a whole. It does not appear that 
the Board will be capable of exercising a 
similar function. But the loss may not be 
large. For although, to date, the expansion 
of the industry’s capacity has been financed 
from such reserves, it is probable that they 
are now beginning to run out and that further 
expansion will have to be financed in some 
other way. One of those ways can be seen 
in the power given to the Agency to make 
loans to any company any of whose securi- 
ties are held by the Agency. But once pro- 
perties have been returned to private interests 
those interests will, presumably, have to 
find their own finance for development. If 
they cannot or will not do so in order to 
carry out developments that the Board con- 
siders desirable then, upon the Minister being 
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informed by the Board, he can, “ with the 
approval of the Treasury,” make ar: ange. 
ments for the provision of the facilities cop. 
cerned. 

It is one of the virtues of the scheme which 
the Bill sets out that the new Board jg 
thus divorced from ownership of property 
within the industry and from a direct interes, 
in its finances. The purpose of the Bo. rd js 
to represent the national interest anci the 
provisions of the Bill place it rightly on 
plane of independence that the existing Cor. 
poration could never reach. The actiois of 
the Board and its decisions can thus be 
not only actually based but transparently 
will be based upon what it deems to be the 
national interest, and it will be in a position 
to judge impartially as between the interests 
of the various concerns, whose policics jt 
will supervise, and those of the nation. 
When the industry is faced by diflicul 
internal decisions, as, for example, about the 
site of new production facilities affecting the 
interests of more than one company, it is 
likely to be of positive benefit that it shall 
be able to appeal to an independent and 
trusted Board for a decision on the basis 
of the national advantage regardless of 
sectional interests. One way of assuring that 
an industry does nothing that does not 
accord with national interests is to nationalise 
it and centralise control of it. _ But it is not 
the only way. Long ago—at least as far 
back as 1937 to judge by a report of the old 
Import Duties Advisory Committee—the 
iron and steel industry accepted the desir- 
ability that its policies should come under 
public supervision. There is no need to 
compel this industry to submit unwillingly. 
Under these circumstances, the present pro- 
posals seem to provide all the control that 
is necessary and combine it with the preserva- 
tion of that incentive to advancement that 
competition within the industry can bring. 
For the sake of peace within an industry 
that has been far too much disturbed by 
politics since the war, we hope that the Labour 
Party, though it may fight the Bill in this 
Parliament, will admit that it provides the 
substance of what it strove for by nationalisa- 
tion and cease to insist that it will repeal the 
measure if restored to Governmental power. 


AN EXPERIMENT IN COMPETITIVE 
TRANSPORT 

The nationalisation of transport never 
seemed to those opposed to it quite so 
offensively undesirable as that of the iron 
and steel industry. On the railway side 
companies had started amalgamating almost 
from the time when railways originated 
and soon after the first world war grouping 
was brought about. The final step of 
bringing the groups under a single control 
seemed no more than an extension of a 
natural course of evolution. As for long- 
distance road haulage, the competition 
between road and rail transport had been 
disturbing for many a long year and threat- 
ened the railways with bankruptcy. A 
whole succession of Governmental and other 
measures had failed to solve the problem. 
Under Socialist thinking the two forms of 
transport were to be brought under unified 
control with the idea that under such con- 
trol it would prove possible to work out a 
unified charges scheme fair to both and 
lead to the use for any haulage purpose of 
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that form of transport that would be most 
economical. The nationalisation idea did 
seem to many to promise a lasting solution 
of the difficulty. In fact, however, though 
some progress was made, no unified charges 
scheme ever emerged: beneath the wings 
of the Transport Commission competition 
continued between road and rail; and, 
as a consequence of dissatisfaction with the 
nationalised services and because it was 
cheaper to carry goods for themselves, 
many concerns bought “C” licensed 
vehicles, the numbers of which have multi- 
plied since nationalisation took place. It 
would be unfair to claim, as yet, that nationa- 
lisation has failed completely to solve the 
transport problem. For even now, five 
years later, the Road Haulage Executive is 
still struggling to “digest” the fleet of 
vehicles of which it has become the owner 
and to create suitable depots and means for 
servicing, maintaining and operating the 
fleet ; and the Railway Executive could not 
be expected, during a period when capital 
investment has been limited by Govern- 
ment action, to have obtained, yet, all the 
benefits that can be expected eventually 
to flow from centralisation. But the pros- 
pects that nationalisation, more particularly 
of road haulage, will be a success, seem 
much less promising than they did. 

Our reaction to the publication last May of 
the Government’s White Paper on transport 
policy was not favourable. For the proposals 
contained in it seemed to have many faults 
and few virtues to set off against them. It 
seemed probable that were they carried out 
road haulage at least would be reduced tem- 
porarily to a chaotic state, while eventually 
the railways, despite a levy on road trans- 
port designed to protect them, would be 
left open to much the same competition 
they suffered between the wars. But the 
Bill that was published last week and will, 
no doubt, very soon be debated in Parlia- 
ment, is a very different document. Its 
terms, as will be seen from the summary 
on another page of this issue, are a great 
improvement upon the proposals of the 
White Paper. They are an improvement 
not only because the inequability of laying a 
tribute on road transport to support the 
railways against its competition is recog- 
nised, not only because it is recognised 
that if the Road Haulage Executive is 
broken up the railways ought to be per- 
mitted to get back road haulage fleets at 
least equivalent to those which they owned 
before .nationalisation, but much more 
because an entirely new and promising 
solution is offered to the problem of road/rail 
competition. In short it is proposed that the 
railways shall no longer be treated as though 
they had that monopoly of inland transport 
that was theirs up to the time of the first 
world war. Under the terms of the Bill, 
sections of Acts of 1854 and 1888 prohibiting 
the according of undue preferences to per- 
sons, companies or descriptions of traffic 
and giving harbour authorities power to 
complain of railway rates which place 
their harbours at an undue disadvantage, 
are to be repealed. So, too, are sections of 
the Traffic Act of 1933, relating to agreed 
charges and the position of coastwise ship- 
ping, and of the Transport Act of 1947 
relating to equality of charges. It is laid 
down that any charges scheme “ shall not 
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provide for fixed charges or standard charges” 
but that it shall fix only maximum charges 
that are to be published. Even the maximum 
may be exceeded by special agreement with 
atrader. By consequence of these proposals 
the railways would be left much more free 
than they are to-day to operate effectively 
in competition with road transport ; but 
the Bill contains clauses protecting traders 
against unreasonably high railway charges 
or any attempt by the railways to indulge in 
cut-throat competition. Further, as an 
answer to the railways’ complaint since 
the war that they have been unable suffi- 
ciently rapidly to adjust their charges when 
costs rise, the Transport Tribunal is empow- 
ered to permit, in given circumstances, a 
temporary increase of all or any maximum 
charges by 10 per cent without an immediate 
public inquiry. 

There is an attractive possibility under 
the scheme thus proposed by the Bill that 
fair competition might develop between the 
publicly owned railways and privately owned 
road transport and that a strong incentive 
would be brought into being for both to 
improve and cheapen their services. But 
it does not necessarily follow, were this 
scheme adopted as a satisfactorily promising 
solution to an old problem that other 
proposals in the Bill need also be adopted. 
The levy on road transport, for example, 
though now emasculated only to meet the 
loss on the resale of lorries to private owners 
still seems unfair. For why should road 
hauliers pay this loss ? Would it not be 
more reasonable for the community at large 
to meet it ? Again the provision under the 
Bill that the railways shall be decentralised 
is open to criticism. Operationally there 
might be advantages but on the technical 
side centralisation and standardisation are 
bringing and can bring about many econo- 
mies. Furthermore, is it really necessary 
to break up the Road Haulage Executive’s 
organisation and sell its fleet of lorries to 
private owners in transport units of limited 
amount ? Certainly the fleets formerly 
owned by the railways should be returned 
to them. But why, at the cost of renewed 
disorganisation of road transport, further 
break up an organisation that is already in 
being and may prove as efficient as small 
owners in providing road transport ? Since 
road transport is still expanding would it 
not be better to leave this organisation in 
being but relieve it of its powers of com- 
pulsory purchase, of its monopoly and of 
its link through the Transport Commission 
with the railways, permit it to sell off vehicles 
if it desired, and allow new operators to 
set up in competition with it ? Neither of 
these two proposals, the decentralisation 
of the railways and the return of road 
haulage wholly to private enterprise, is 
essential to the working of the competitive 
transport scheme envisaged in the Bill. 
Both proposals are bound to prove offen- 
sive to the Socialist party as being direct 
reversals of its legislation. Yet if the experi- 
ment in competitive transport suggested 
by the Bill is to be given a fair trial there 
must be tacit agreement by the Socialists 
that they will not reverse the measure if 
and when they gain the power to do so. 
What is needed above all things by the 
economy of this country is that once the 
Transport Bill and the Iron and Steel Bill 
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have become Acts there shall be an end to 
party political strife about the organisation 
of these two basic industries. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents ) 


PREMIER GRADE PETROL 


Sir,—Your correspondent, Mr. Field, whose 
letter in your issue of October 31st suggests 
that premier grade petrol will not give improved 
economy, appears to have overlooked the effect 
of ignition setting and gear changing. Higher 
octane petrol will allow the ignition to be set to 
the point giving both maximum power and 
economy, which with the majority of cars can- 
not be done on Pool petrol without incurring 
severe knocking. Furthermore, the less fre- 
quent need to change to a lower gear to avoid 
knocking will alone effect an appreciable saving 
in consumption. The sum of these two effects 
should ensure more economical motoring for 
many in spite of the increased cost of the premier 
grades. 

W. S. AULT 
Manager, Technical Department, 
Shell-Mex and B.P., Ltd. 
November 6th. 


INSTITUTION OF BRITISH 
AGRICULTURAL ENGINEERS 


Sir,—It is a pleasure to find that the support 
you have always given to agricultural engineering 
continues so strongly, but there are some state- 
ments and opinions in your leader on this sub- 
ject on October 24th with which I should like 
to join issue. First, I am not aware that the 
Institution of British Agricultural Engineers, 
as such, had any part in the establishment of 
the M.Sc. in Agricultural Engineering of this 
University and, secondly, I cannot fully agree 
with your implied commendation of the policy 
of this Institution. 

This latter comment requires some explana- 
tion. There should be no doubt that the Institu- 
tion is right in “‘ seeking to provide every pos- 
sible opportunity for the full exchange of views, 
for the spread of technical knowledge, and for 
the continued improvement of agricultural 
engineering education.”” Where we part com- 
pany is on the means to this end. In my view 
there is no place for Institutions catering for 
sectional interests which attempt to act as pro- 
fessionally qualifying or licensing bodies: if 
this is attempted, there is the inevitable choice 
between high standards and small membership 
on the one hand, which makes financial survival 
difficult, or lower standards and larger mem- 
bership, which may solve the financial problem 
at the expense of making the qualification of ~ 
dubious value. There is provision. for the 
agricultural engineer who is professionally 
qualified within the scope of the Institutions of 
Mechanical and Electrical Engineers and the 
former now has a paper in Agricultural Engineer- 
ing in the Associate Membership examination. 

The alternative course is to convert the Insti- 
tution of British Agricultural Engineers into a 
Society modelled on the Physical Society, open 
to all who are interested and willing to pay 
the subscription with no attempt to set technical 
standards of admission. Such a Society would 
be in no way a “ splinter ” body, should readily 
be able to get sufficient funds to carry out the 
valuable work on which you, Sir, have com- 
mented with approval, and would serve the best 
interests of agricultural engineering by increasing 
public interest. 

Ewen M’EWEN 


University of Durham, 
Newcastle upon Tyne, November 6th. 
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Flow Measurement with Orifice Meters. By 
R. F. STEARNS, R. M. JACKSON, R. R. 
JOHNSON and C. A. Larson. “ The Esso 
Series,” published by D. Van Nostrand 
Company, Inc. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. 
Price 56s. 

Tus handsome volume of over 350 pages is 
the offspring of the internal handbook of a 
kind which is compiled and used by the 
staff of progressive and scientifically minded 
firms, in this case the Standard Oil Company 
of New Jersey. The four-page bibliography 
shows the extensive range of special litera- 
ture consulted, and to some extent copied, 
in the preparation of the present work, 
whose immediate field of use is the petroleum 
refining industry. 

As the senior author remarks in his pre- 
face, the publications on orifice meters 
“are not readily applicable to refinery 
metering since flow equations are not pre- 
sented in the most convenient form... ” 
&c. In this phrase he not only defines the 
limitations of research reports and other 
scientific publications, but also the limita- 
tions of handbooks. Pure research yields 
equations of the simplest or most nearly 
fundamental forms, and aims at graphical or 
numerical expressions of general validity, 
independent of the system of units employed 
and the fluids to be handled. The applica- 
tion to practical problems of such equations 
and graphs usually requires a full under- 
standing of the principles and some labour 
of computation. The purpose of a hand- 
book is precisely to avoid this labour and to 
present extensive numerical and graphical 
data for immediate reference, with the 
addition of much practical advice. This 
book will be of chief use to the practising 
engineer who requires assistance in his 
immediate problems, be they of design, 
testing, operation or maintenance. The 
theory of flow metering is dealt with briefly 
and as a means to a practical end. 

The book covers the selection of type of 
meter, design of meter and its approaches, 
operation, interpretation of records, instal- 
lations (this forms the main section), and 
testing and checking of meters. A chapter 
is devoted to special metering problems, 
and another to the discussion of the accuracy 
of orifice-meter installations. Most sections 
are generously illustrated and amplified by 
tables and graphs. In addition there are 
three lengthy appendices consisting almost 
entirely of tables and graphs. 

The engineer who uses the book regularly 
and is familiar with its layout and nomen- 
clature will find it of considerable help. 
The occasional user will have to devote 
some time to reading through part of the 
book before understanding and using the 
information presented in the graphs and 
tables. If a further edition is contemplated, 
the authors might consider the possibility 
of assisting the occasional user by making 
each graph selftcontained and understandable 
without reference to other graphs and the 
text. 

Forces in Framed Structures. By T. LYLE 
MorGan. London: E. and F. N. Spon, 
Ltd., 15 Bedford Street, W.C.2. Price 25s. 

AuTuors of engineering text books often 

aim at covering as wide a field as possible. 

They feel, perhaps, that a weighty book will 

appeal to a larger public. Also, with an eye 

on sales, they may think that the indiscrimin- 
ating reader will imagine he is getting better 
value for his money in a thicker volume. 

Whatever the motive behind “ omnibus ” 

text books, the result is usually an untidy 
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book in which too many subjects are dis- 
cussed too superficially. But in this book 
Mr. Lyle Morgan has chosen wisely to limit 
himself to the study of statically determined 
trusses. The work contains a minimum of 
theory, but gives much information on how 
to work out every standard type of triangu- 
lated truss. The three classical methods of 
equilibrium, sections and force diagrams 
(referred to throughout as stress diagrams), 
are fully described. The book has an interest- 
ing chapter on Professor R. V. Southwell's 
method of tension coefficients applied to 
statically determined space frames ; and also 
a chapter on the method of influence lines 
applied to individual members of a truss. 
The subject of node displacements under load 
is examined, but surprisingly no mention 
is made of the elegant Williot method. 

The book is written primarily for technical 
college students and the multiplicity of very 
similar examples, no doubt very useful to 
students, tends to make reading somewhat 
monotonous for those more familiar with the 
subject. As a text book the work could have 
been compressed into half the number of 
pages by insisting a little more on principles 
and leaving out some of the numerous 
examples. The volume should appeal as a 
reference book to young designers in con- 
sulting and constructional offices, where 
it should give them all the information 
required to work out the principal stresses 
in every type of truss they are likely to meet. 





SHORT NOTICES 


Patternmaking. By L. Cox. London: Sir 
Isaac Pitman and Sons, Ltd., Parker Street, 
Kingsway, W.C.2. Price 12s. 6d.—The use 
of efficiently designed well-made and accurate 
patterns is an essential part of economic foundry 
practice, and the apprentice patternmaker has 
during his training to acquire a wide theoretical 
and practical knowledge not only of woods and 
their manipulation, but also of drawings, foundry 
practice, machine shop requirements, &c. In 
this book, which is particularly intended for the 
apprentice, the author gives a comprehensive 
outline of the work involved in the design and 
construction of good patterns, the tools and 
machines used. The chapters are arranged to 
take the reader progressively through the stages 
of patternmaking and each chapter concludes 
with a number of questions relating to the 
subject dealt with. As in the case of all skilled 
trades, practical experience is essential in the 
training of a patternmaker, but this book will 
be a useful adjunct to shop work, and enable the 
learner to avoid certain pitfalls and obtain a fuller 
appreciation of the work upon which he is 
engaged. 


Electric Fuses. By Dipl.-Ing. H. Lapple. 
London: Butterworths Scientific Publications, 
Bell Yard, Temple Bar, W.C.2. Price 25s.— 
The author of this critical survey of published 
information on fuses is chief engineer of the 
H.V. Fuse and Overvoltage Protection Depart- 
ment of Siemens Schuckertwerke, Berlin. With 
its emphasis on the practical and commercial 
aspects of the subject, this book forms a com- 
panion volume to Electric Fuses by H. W. Baxter, 
(published by Edward Arnold and Co., Ltd.), 
which summarised the results of the E.R.A. 
researches on fuses. The subject matter of 
Lapple’s book includes the historical develop- 
ment of fuses of all kinds, discussion of the 
physical aspects of fuses, breaking capacity, 
deterioration and time-current characteristics. 
A critical analysis of many basic formule from 
various sources is made in the light of the 
author’s own views and experience as a commer- 
cial fuse engineer. From a practical standpoint 
consideration is given to discrimination, co- 
ordination and other qualities affecting fuse 
performance. Comparisons are made between 
the rules, ratings and standards of different 
countries, and special applications of fuses, for 
example, in voltage-transformer protection, are 
reviewed. A comprehensive list of numbered 
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references is given ; each entry includes an ab. 
stract of the subject matter from the origina) 
source. The practical usefulness of the book jg 
enhanced by the inclusion of an index of authors 
besides the general index. , 





Substitutes for Nickel Plate* 


THE present scarcity of nickel makes i: diff. 
cult on many kinds of articles to produce g 
nickel deposit sufficiently thick to give sound 
protection under service conditions. There jg 
therefore, intense interest in possible alterna. 
tives to a heavy coating of nickel as an under. 
coat to chromium plating for ordinary decora. 
tive and protective purposes. A number of 
substitute undercoats have been suggested ang 
many claims have been made for them. Fo; 
example, white brass (80 per cent zinc, 20 per 
cent copper) and tin bronze (90 per cent copper 
10 per cent tin), have been suggested, while in 
some cases satisfactory results have been claimed 
by chromium plating either directly on a copper 
deposit or on a heavy copper deposit followed by 
a thin coating of nickel. Although some of 
these alternatives are at present in service, there 
appears to be little reliable comparative infor. 
mation as to their performance. 

It is obviously desirable to obtain as soon as 
possible a sound indication of how these various 
coatings will withstand atmospheric corrosion 
in general service conditions, particularly when 
used as finishes in the car and bicycle trade and 
for domestic goods. This is all the more neces. 
sary in view of the fact that such finishes may be 
applied on export work. Unfortunately, because 
accelerated corrosion tests (by which different 
types of deposits might be compared), are 
unreliable, the only acceptable method is to 
place a large number of samples in several 
differing atmospheric corrosion sites and to 
average the results. 

The British Non-Ferrous Metals Research 
Association has accordingly instigated a large- 
scale investigation on these lines. Over a 
thousand sample steel stampings have been 
plated by various processes by member firms 
and others interested. These samples are being 
exposed at three atmosvheric exposure sites, 
representing marine conditions, and two kinds 
of industrial areas, mild and severe. A further 
set is being subjected to an accelerated corro- 
sion test for comparison purposes. The thick- 
nesses of plating applied are being checked 
by means of microsections and the results of the 
exposure tests will be assessed on a quantitative 
basis and averaged so as to give a reliable indi- 
cation of the performance of the specimens. 
Each kind of plating has been duplicated by two 
different plating shops, and four samples of the 
work of each are exposed on every site. Both 
standard and proprietary solutions have been 
used. Half the specimens will be regularly 
cleaned, while the remainder will be left 
untouched. 

These tests will, in a few months’ time, yield 
valuable results on the performance of the 
various kinds of finish emploved. As soon as 
the results become available they will. be com- 
municated to member firms of the Association. 





_ TABLES OF BeEssEL FUNCTIONS.—To meet the con- 
tinuing demand from nuclear technologists as well as 
from other design engineers and physicists, a publica- 
tion of extensive tables of the Bessel functions Y,(x), 
Y,(x). Ko(x) and K,(x) in the region between 0 and 1 
has been reissued with minor corrections. These tables 
are prepared by the National Bureau of Standards. 
The tables are computed at much closer intervals than 
are other existing tabulations of these functions. Speci- 
fically, the tables give the values of Y,(x) and Y,(x) 
with first and second differences for x=0(0-0001)0-05 
(0-001)1 and the values of K,(x) and K,(x) with first and 
second differences for x=0(0-0001)0-03(0-001)1. To 
simplify interpolation in the ‘table of Yo{x) and Y;(x) 
in the small region between 0 and 0-0050, auxiliary 
functions are tabulated at an interval of 0-0001. Simi- 
larly, auxiliary functions related to K(x) and K,(x) and 
tabulated for x=0(0-001)0-030. These tables can be 
obtained from the Government Printing Office, Wash- 
ington, 25, D.C., price 40 cents. Foreign remittances 
must be in U.S. exchange and should include an addi- 
— one-third the publication price to cover mailing 
costs. 





* Communicated from The British Non-Ferrous Metals 
Research Association. 
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The International Motor Show 


No. I1J—{ Concluded from page 609, November 7th ) 


N Parts I and II of the account of the recent 

International Motor Show at Earls Court, 
London, we dealt with body and engine dev- 
eopment. We conclude the report with a 
review of some other major components. 


TRANSMISSION, SUSPENSION AND 
BRAKING SYSTEMS 


As a result of the reduced air drag of 
modern car bodies, the question of the 
overspeed gear is nowadays receiving more 
attention. The problem arises from the 
fact that the power needed to achieve high 
speeds has fallen appreciably in modern 
“streamlined ” cars, whereas the weight 
has not been lowered to the same extent. 
A high gear is required to avoid overspeeding 
the engine because of the reduced load at 
high speeds, but such a gear is generally too 
high to give adequate acceleration from lower 
speeds. This, in turn, leads to an increase 
in the number of speeds which are con- 
sidered necessary in modern gearboxes and, 
in particular, to the adoption of an overspeed 

I. 

So far, very few British cars have over- 
speed gears incorporated in the gearhox. 
The Standard “ Vanguard ” and the Triumph 
two-litre “‘ Roadster ” can be fitted with the 
Laycock-de Normanville overdrive unit as an 
optional extra. This unit consists of an 
epicyclic gear housed in a separate casing 
at the rear of the gearbox and gives about 
22 per cent overdrive. The change into or 
out of the overdrive is made by moving the 
normal gear lever to an additional position 
or vice versa, without using the clutch. 

A gearbox with a built-in overdrive was 
to be seen at the stand of David Brown and 
Sons, Ltd. (Fig. 13). This gearbox is also 





Fig. 13—David Brown Five-Speed Gearbox 


interesting in so far as the layshaft is off-set 
to the right of the main shaft and not directly 
below as is the usual practice. This arrange- 
ment reduces the overall height of the box 
and allows the selector mechanism and the 
remote-control lever to run on the right of 
the longitudinal centre line. The new design 
embodies the Borg-Warner design of baulk 
ring synchronisers on the upper four ratios, 
and lubrication to the free-running pinions 
is provided from an oil pump, driven off the 
layshaft. The top gear is an overdrive, and 
it is engaged by the normal control lever, 
an extra position being provided in the gate. 
The light-alloy gearbox casing is externally 
ribbed to assist cooling and to give addi- 
tional rigidity. 

Other examples of gearbox ‘design have 


already been mentioned in our columns, 
and included the five-speed gearbox with 
overdrive of the Fiat ‘* 1900,” the over- 
drive incorporated in the pre-selector epi- 
cyclic gearbox of the Daimler 3-litre coupé, 
and the interesting constructions arising 
from the combination of reduction gearing 
and rear-axle drive in one common casing 
(Lancia, Pegaso.) 

At previous shows, we have reported the 
American trend of offering customers either 
the conventional synchromesh gearbox, as 
a rule with an overspeed drive, or, as an 
optional extra, those transmissions adjusting 
themselves automatically to variable load 
demands. The latter form has become so 
popular in the U.S.A. that it can almost be 
considered to represent standard practice. 
Although primarily intended for the con- 
venience of the driver in simplifying auto- 
mobile control, it has proved a strong factor 
in preventing engine abuse by obviating 
speeds below 1500 r.p.m., thus reducing the 
anti-knock requirements of the engine. 
There are, at present, two systems which 
dominate the American market. One uses 
a combination of a fluid coupling with a four- 
speed epicyclic gearbox, in which the selec- 
tion of the gear ratios is effected automatically 
by an elaborate hydraulic system under the 


‘control of a speed and torque responsive 


governor. The other employs a torque con- 
verter, i.e. a combination of single or two- 
stage impellers and turbines with vaned 
members interposed for the purpose of re- 
directing the fluid and taking the reaction 
torque difference between the input and out- 
put shaft. The torque conversion ratio is 
generally restricted to the economical maxi- 
mum of about 2-5:1, and an additional 
epicyclic gear has to be employed for 
obtaining higher torque ratios and the 
reverse. Gear change is actuated in the same 
way as in the previously mentioned system, 
i.e. hydraulically under the combined influ- 
ence of road speed and engine torque. 

The efficiency of the hydraulic torque 
converter may drop to 85 per cent at high 
conversion ratios, resulting in a _ corres- 
pondingly increased fuel consumption, and 
effective cooling of the converter casing 
must be provided to dissipate the heat 
generated in the oil of the circuit. These 
losses might not matter a great deal in 
powerful American cars with a favourable 
power/weight ratio in which by far the 
greatest amount of running is done inside 
the economic coupling range of the con- 
verter or at small conversion ratios. 

The use of torque converters, however, 
would not be justifiable in medium-sized 
British or Continental cars with a pre- 
cariously-balanced power/weight ratio, where 
the increased demand for higher torque 
ratios would force the converter off its 
economic range. This is probably one of 
the reasons why Rolls-Royce, Ltd., after a 
prolonged study of all the principal trans- 
mission systems, has now adopted for over- 
seas demands the well-known “ Hydra- 
Matic ” gearbox, a unit which has been pro- 
gressively developed since before the war by 
General Motors Corporation. The “ Hydra- 
Matic” transmission consists basically of a 
fluid coupling, not intended for torque multi- 
plication, and of a four-speed epicyclic gear- 
box, automatically operated by hydraulic 
pressure. In adopting this gearbox, Rolls- 


Royce, Ltd., had to make several modifi- 
cations to suit the characteristics of its 
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cars. Provisions have been made to continue 
such special details as the servo-motor for 
the braking system, which is driven off the 
gearbox, and which has been part of Rolls- 
Royce specifications for many years. The 
gearbox is fully automatic throughout the 
range of the gear ratios ; the layout, how- 
ever, departs from the standard American 
practice, in so far as provision is made for 
the use of the overriding hand control when 
the driver so desires. A manual control 
lever is mounted on the steering column, by 
means of which a selection can be made of 
the desired ranges best suited to the operating 
conditions, thus giving the driver greater 
flexibility of control and enabling him to use 
his own judgment. 

Lack of space prevents us from giving even 
a short description of this rather complex 
gearbox ; it must be sufficient to say that the 
mechanical part consists of two epicyclic 
gear trains for the forward movement and 
one train for the reverse. As each epicyclic 
gear train has two reduction ratios—accord- 
ing to which one of its three members (sun- 
wheel, planet carrier or annulus) is allowed 
to rotate freely—the combination of two 
trains provides four different ratios. Miulti- 
plate clutches and band brakes are employed 
to lock or hold the individual members of 
the gear trains. They are actuated by a com- 
bination of spring pressure and oil pressure, 
the latter being generated by two separate 
pumps, one driven from the input shaft, the 
other from the output shaft. Oil is admitted 
to or released from the clutches and the band 
brake servos by a series of piston valves, 
housed in a hydraulic control unit on the 
side of the gearbox casing. These so-called 
“* shift valves ’’ are moved by differential cil 
pressure from two sources, one controlled 
by a “ throttle valve,” operated by a link from 
the accelerator, and the other one from a 
centrifugal governor, driven from the out- 
put shaft of the gearbox. The oil pressure 
controlled by the “throttle valve” varies 
with the position of the engine throttle, i.e. 
with the engine load, while that controlled 
by the centrifugal governor is a function of 
the road speed. These two factors are deter- 
mined by the variable load demand of a car 
and their combined influence on the gear 
changing mechanism provides, within certain 
limits, the selection of the optimum gear 
ratio for any desired performance. 

It is not known yet whether the new auto- 
matic transmission units which were shown 
fitted to export models of the Rolls- 
Royce “Silver Wraith” and of a Bentley 
sports saloon, will be made in this country, 
or whether major components will be supplied 
by the U.S.A. Generally speaking, the pro- 
duction of automatic transmissions, especially 
of the torque converter principle, is very expen- 
sive and requires not only a special plant but 
also an almost unlimited market if these 
units are to be made at a reasonable price. 
So far, no British or Continental manufac- 
turer has ever tried to enter into direct com- 
petition with the Americans in this particular 
field, but there are clear indications that they 
are well aware of the public demand for 
devices which will facilitate gear-changing 
operation. The pre-selective epicyclic gear- 
box, in conjunction with either a fluid 
coupling (Daimler, Lanchester) or with a 
centrifugal clutch (Armstrong Siddeley), 
exemplifies the approach to this problem by 
British firms, and it is well known that these 
designs have proved reliable and successful. 
Other systems are still in the development 
stage, but have done well in prolonged tests. 

An approach entirely different from the 
previously mentioned designs is to be found 
in the new “‘ Manumatic” gear change, 
introduced by the Borg and Beck Company, 
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Fig. 14—Disposition of the ‘* Manumatic *’ Transmission Control Unit 


Ltd., (a firm associated with Automotive 
Products Co. Ltd.) which manufactures 
the majority of clutches used in British cars. 
The problem here was to find a solution 
suitable for almost every kind of car, utilising 
the normal synchromesh gearbox and final 
drive without any major alterations to the 
existing design. The “ Manumatic” gear 
change system is not a fully automatic trans- 
mission, because the decision of when to 
change gear rests entirely with the driver. 
In. every other respect, however, it provides 
the advantages of automatic gear change 
and does not necessitate the use of the clutch 


The whole system (Figs. 14 and 15) con- 
sists of a number of components which are 
standardised so that they can be arranged to 
suit the requirements of every kind of car. 
They are :— 

(a) a centrifugal clutch to be used in place 
of the normal clutch ; 

(b) a. vacuum servo-mechanism for dis- 
engaging the clutch ; 

(c) a vacuum servo for throttle control ; 

(d) a mechanical linkage between clutch 
withdrawal mechanism and throttle servo ; 

(e) a vacuum reservoir connected with the 
inlet manifold ; 

(f)a vacuum control unit incorporating 
two valves actuated by solenoids ; 

(g) a micro switch operated by the normal 


gear lever in the steering column for ener- 
gising the solenoids. 

In order to make the various sequences of 
the gear changing operation clear, it is useful 
to visualise the conditions prevailing when 
the engine is running at idling speed with the 
gear lever in neutral. In this position, the 
centrifugal clutch is automatically disengaged 


because of the low engine speed and the clutch . 


is further positively withdrawn by the servo- 
mechanism. When changing into first gear, 
the driver moves the gear lever into the gear 
required ; the movement of this lever 
operates the micro switch on the steering 
column, energises one solenoid and closes 
the appropriate valve in the control unit, 
thus braking the vacuum in the clutch with- 
drawal servo. The clutch is now ready to be 
engaged when the driver accelerates the 
engine. Engagement by centrifugal action 
begins at about 800 r.p.m., is completed at 
1000 r.p.m. and the clutch is capable of 
taking full torque at a speed in excess of 
about 1200 r.p.m. 

When making a further upward gear 
change, the driver moves the gear lever into 
neutral, thereby energising the appropriate 
solenoid and causing the vacuum servo to 
withdraw the clutch. Simultaneously, the 
throttle is closed by the overriding control 
which is mechanically connected to the 
clutch withdrawal linkage. The changing 





Fig. 15—‘*,Manumatic ” Clutch}and Drive Plate 
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into higher position is effected in the same 
way as that from neutral into first gear 
During the above mentioned sequenze of 
operations, the mechanical linkage t. the 
throttle ensures at the same time th:i the 
correct setting is obtained automa: cally 
without reference to the driver’s foot on the 
accelerator pedal. 

In order to facilitate downward gear 
changes, a synchronising switch is incor. 
porated in the design of the clutch. I: cop- 
sists of a nylon disc, carried on the boss of 
the driven plate and kept in rotation by very 
light friction. Any relative movement 
between the driving and the driven member 
of the clutch causes the disc either to accel. 
erate or to decelerate and to take up a differ. 
ent angular position relative to the driven 
plate. In doing so, it operates a micro switch 
which, in turn, causes the throttle servo to 
open the engine throttle, thereby accelerating 
the engine so that complete synchronisation 
between the speed of the crankshaft and that 
of the gearbox mainshaft is effected. 


Although in normal traffic and under 
ordinary operating conditions the use of 
the clutch pedal is not required, it has been 
retained to provide a quicker “ get-away” 
when starting on a steep incline with full 
load and to give direct control of the clutch 
when manoeuvring in clasely confined spaces. 
The clutch pedal can also be used in the 
normal way in case of any breakdown of the 
system, such as a complete electrical failure. 

The introduction of the “ Manumatic” 
control must be regarded as a definite step 
in the right direction. It is less complicated 
than the full automatic transmission or pre- 
selector gearboxes of the epicyclic systems 
and, as the various pneumatic and electrical 
components are standardised and suitable 
for incorporation to existing synchromesh 
gearboxes, it is to be expected that car manu- 
facturers will seriously consider the adoption 
of this system. z 


No new development was noted with 
respect to other parts of the transmission, 
except an increasing tendency to employ in 
cars with a comparatively long wheel base the 
divided propeller shaft, in conjunction with a 
rubber-mounted centre bearing. By reducing 
the length of each individual part of the drive 
between the bearing supports, it is possible 
to reduce the diameter of the part shafts 
and to keep their natural frequency outside 
the resonance range in which they are 
likely to cause unpleasant vibrations. This 
arrangement, of course, requires careful 
alignment of the assembly, but with the engine 
gearbox mounted in a slightly inclined posi- 
tion towards the rear, it lowers the trans- 
mission so that a flat floor, practically free 
from obstructions, can be obtained. 


As far as front suspensions are concerned, 
it seems that the simple and inexpensive 
system, employing wishbones of uneven 
length, in conjunction with coil springs 
enveloping the telescopic dampers, are 
gradually displacing other designs. Inde- 
pendent rear suspension in this country is still 
almost confined to fast sports cars such 
as the Lagonda and the Aston-Martin, 
whereas on the Continent, more and more 
manufacturers are adopting this system for 
standard mass-produced cars. All German 
motor manufacturers, apart from Ford and 
Opel, who are associated with the big 
American concerns of Ford and the General 
Motors Corporation more or less adhering 
to American design practice, employ 
independent rear suspension in general pro- 
duction cars. Among French firms, Renault 
is the latest to adopt it, not only in the 
popular “4c.v.”, but also in the bigger 
2-litre. model “ Fregate ” (Fig. 16). 
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It must be admitted that the conventional 
ve rear axle is simple and reliable and, 
further, that highly-efficient manufacturing 
methods have been developed to make it 
cheaply. Independent rear suspension 1s 
hound to be initially more expensive, but the 
rice difference will certainly be reduced and 
might, in time, even disappear once it is 
made in large quantities. Though slightly 
more complicated than the orthodox rear 
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Fig. 16—Independent Rear Wheel Suspension of the Renault “‘ Fregate ” 


axle, but not necessarily less reliable, it has 
the great advantage of reducing the unsprung 
weight, particularly when the brake drums 
are not fitted to the rear wheels, but located 
on either side of the rear-drive casing. 
Reduction of the unsprung weight, is 
one of the most effective means of improv- 


-ing the riding comfort and also the road- 


holding properties of a car on corners and 
when braking, because of the improved 
roadwheel contact. There are, of course, 
other advantages associated with independent 
rear suspension. A better utilisation is 
afforded of the space at the rear of the car, 
and it facilitates the layout of the seats and 
the luggage boot. As the rear-drive casing 
is mounted at the chassis and no provision 
has to be made for the movement of pro- 
peller shaft and rear axle casing, the floor 
can be kept entirely flat and the rear seats 
can be placed well back over the rear-drive 
casing. Such seat position, though contrary 
to the present practice of locating the seats 
between the axles, is justified owing to the 
absence of rhythmic disturbances of the rear 
wheels and the better springing caused by the 
reduction of the unsprung weight. 

Numerous Continental examples, among 
them the Mercedes, Volkswagen, and Renault 
models, have proved the value of the inde- 
pendent suspension of all four wheels. The 
gains in riding comfort, road holding pro- 
perties and body space, particularly in small 
and medium-sized cars, are important enough 
to suggest a more general acceptance of this 
principle even at the expense of an increase 
in production costs. 

Turning to brake assemblies, it was noted 
that general preference is being given to the 
hydraulically - operated two - leading - shoe 
brake ; this brake is simple, requires a com- 
paratively low pedal effort, and provides 
ample retardation for all normal require- 
ments. Like all other internal-expanding 
brake designs, it has certain limitations, 
arising from the fact that, with the increasing 
speed of modern high-performance cars, 
it is becoming more and more difficult to 
dissipate from the brake drums and brake 
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linings the heat generated. The problem 
of providing adequate ventilation of the 
brakes is aggravated by the use of smaller 
and wider wheel rims, which give less air 
space round the drums, and by the modern 
body and wing styling which imposes greater 
brake cowling. Much progress has been 
made in the last ten years in the develop- 
ment of brake lining material with greatly- 
increased resistance to “ fading,” but it 
seems doubtful 
whether any lining, 
made from an asbestos 
foundation, impregn- 
ated with synthetic 
resin, will stand tem- 
peratures of 300 deg. 
Cent. for prolonged 
periods without a con- 
siderable reduction of 
its coefficient of fric- 
tion. Metallic brake 
linings, so far, have 
not proved very 
effective, but might 
probably provide one 
answer to the “ fade” 
problem. 

It appears that the 
problem of increasing 
the brake performance 
must be approached 
from a different angle, 
and much work has 
recently been done in 
this direction, either 
by employing 
heavily finned aluminium drums _ with 
ferrous liners or by forced-draught vent- 
ilation. Neither the use of drums made 
of metal of higher thermal conductivity 
than cast iron nor the use of air 
scoops, either at the wheel discs or at the 
drum back-plate, has given full satisfaction, 
though it myst be admitted that in some 
cases this method has improved otherwise 
critical conditions. 

An indication of the direction in which 
brake design is more likely to proceed was 
manifest at the Show by the introduction of 
the disc brake, a system simultaneously 
developed by two British firms, Girling, 
Ltd., and Lockheed Hydraulic Brake Com- 
pany, Ltd. In spite of certain differences in 
detail, the basic principle common to both 
designs is the same, namely, a disc of high- 
grade cast iron, mounted on the wheel hub 
assembly, which is gripped on either side 
by friction linings, an arrangement resembling 
the “ caliper’ form of bicycle brakes. Apart 
from the area covered by the brake lining, the 
disc is entirely open to the atmosphere and 
exposed to the cooling air flow. As the 
brake pressure is evenly applied on each side 
of the disc, no clearances have to be pro- 
vided to-allow for distortion under load and 
for thermal expansion. This point is impor- 
tant, because the disc brake, contrary to 
leading-shoe brakes, has no self-servo action ; 
in order to achieve the same result, the brake 
pressure must be higher and a correspondingly 
higher leverage has to be employed. Because 
of the very favourable heat dissipation of 
the disc brake, it is unlikely that “* fading ” 
of the friction lining will occur, and it can be 
expected that the consistency and perform- 
ance of this new brake will be superior to 
that of the conventional internal-expansion 
brake. 

Fig. 17 is a view of the Lockheed disc 
brake, showing the two hydraulic cylinders 
facing the centre line of the car. The alu- 
minium-cast saddle, bridging the disc, is 
stiffened by longitudinal and transverse ribs 
and by two steel bolts which hold the two 
ends together, and also allow a small axial 





Fig. 17—The Lockheed Disc Brake 


motion of the saddle relative to the torque 
plate. One segment-shaped friction lining 
is riveted to the outside of the saddle, 
facing the disc, while the other lining is 
mounted on a carrier plate. The pistons of 
the hydraulic cylinders bear upon the seg- 
ment carrier, thus forcing the inner friction 
segment into contact with the disc; the 
outer lining is brought into contact with the 
disc by reaction through the saddle. 

Fig. 18 is a view of the Girling disc brake. 
Here the hydraulic cylinders are mounted 
on either side of the saddle; no carrier 
plates are provided, but a series of cylin- 
drical friction pads of considerable thickness, 
which are actuated directly by the hydraulic 
pistons. Tests carried out to determine the 
best position for mounting the saddle showed 
that wheel deflection, particularly on corners, 
caused the disc to knock back the lining pads 
from the disc surface. Measurement of 
the deflection under various driving con- 
ditions proved that it was at a minimum if 
the saddle was placed on the horizontal 
centre line. 

From reports on tests, carried out by 
Girling at the M.I.R.A. testing ground, we 
understand that frequent application of the 
disc brakes at intervals of approximately 
43 seconds and an estimated rate of retarda- 
tion of 0-56 g caused no brake fading, the rate 
of travel being restored for each application. 
The effect of water thrown up on the 
disc resulted in only a slight fall in braking 





Fig. 18—The Girling Disc Brake 
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power and no tendency to uneven braking. 
The brake is largely self-cleaning, and it 
seems that grit does not present a major 
problem. Tests are still going on to deter- 
mine a surface finish that will give the disc 
a maximum protection against abrasion and 
corrosion. 

Concluding our report on the- Exhibition, 
we should like to add that, from the organisers 
point of view, the thirty-seventh International 
Show was. undoubtedly a success. We 
understand that the volume of business done 
at the Show was considered satisfactory, and 
the paid attendance of 462,500 visitors— 
about 100,000 more than last year—proved 
that even the disappointing home market 
supply did not deter the public from taking 
considerable interest in the latest products 
of automobile engineering. It remains to be 
seen whether the growing belief of the public, 
namely, that many more cars will soon be 
available for immediate delivery, is indeed 
justified ; we are rather inclined to think that 
the car which the average potential motorist 
can afford to buy and to run will still be 
scarce for some time to come. The 
industry has adjusted its manufacturing 
programme to export demands so extensively 
that of the 125 or so different models made 
in this country, less than a dozen can be 
regarded as post-war versions of the inexpen- 
sive 1-14-litre “family saloon” which, in 
pre-war days, dominated the home market. 
Notwithstanding the economic need for a 
sustained export effort, it would appear that 
this apparent lack of balance ought to be 
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adjusted and further, that a_ sales 
policy be adopted which satisfies the home 
market, not only in numbers, but more 
particularly in the kind of cars which it 
requires. 

From a purely technical point of view, the 
exhibition was probably less satisfying in 
that it seemed to lack that more adventurous 
kind of automobile engineering development 
which is so vital to progress. It is true there 
were some new or completely redesigned cars 
on show, all of them well styled and embody- 
ing a number of interesting details, but 
otherwise, rather orthodox in their general 
conception. It must be admitted that all the 
new car designs, inside their particular class, 
represent excellent examples of contemporary 
automobile engineering, but what is needed 
most of all is a less conservative attitude in 
the general layout. For, faced with growing 
competition from Continental motor manu- 
facturers, British designers must not only 
keep abreast of engineering progress, but 
should be ahead of current ideas. If, as we 
believe, valuable improvements in economy, 
riding comfort and road safety can be 
achieved by a less conventional design, there 
is sufficient justification to adopt it, and it 
might be well to remember that the most 
successful competitors to our medium-sized 
cars on the Continent are just those models 
which owe their performance mainly to 
unorthodox design ideas, International 
competition should provide a strong incentive 
to re-adjust our attitude towards the 
conventional. 


Water - Turbine Governors 


INSTITUTION OF MECHANICAL ENGINEERS 


HE Institution of Mechanical Engineers 
held a general meeting on Friday, 
November 7th, at which a paper, by N. G. 
Dennis, entitled, “ Water Turbine Gover- 
nors,” was presented for discussion. We 
print below a summary of the paper, followed 
by a brief report of some of the points 
made by the speakers in the discussion. 


SUMMARY 

A general picture of closed-sequence system con- 
trols of hydro-electric plant, covering the relation 
between water turbine governors and water level, 
power, frequency and tie-line controls was presented. 
Special mention was made of the difficulty of 
governing created by the inertia of the water in the 
pipeline. 

Different types of water turbine governor were 
examined, and the paper included an analytical 
description of the miscellany of devices incorporated 
into water turbine governors, including centrifugal 
devices and their drives, hydraulic and mechanical 
addition and subtraction, pilot relays, distributing 
valves and servo-motors, temporary¢return-motion 
and acceleration sensitive devices. oe 

A description was given of the simultaneous 
control of guide vanes and runner vanes, or guide 
vanes and relief valve, or spear and diffuser or defiec- 
tor. Various arrangements fcr supplying pressure oil 
were mentioned for small governors and for very 
large governors where 300,000ft-Ib of energy could 
be released in a single stroke. 

This descriptive analysis was followed by a des- 
cription of an actual governor and the paper con- 
cluded with an appendix, giving a brief theoretical 
analysis of the behaviour of a water turbine governor. 


DIsCussioN 


Mr. P. Deriaz remarked that it would be 
useful to find out which were the means for 
operating machines at the best efficiency 
at almost any time. This task had been 
left to the power generation engineer, who had 
to distribute his load between the machines to 
the best advantage of efficiency of production 
of energy. 

To take a simple example, a network con- 
sisting of, say, three power stations—one, 


a high-head Pelton turbine installation, the 
second a Francis turbine of medium head, 
and the third a Kaplan turbine of low head— 
the characteristic curve of efficiency against 
power was different for each of those 
machines. The Pelton turbine had a fairly 
flat curve of efficiency against load, and 
its best value might be approximately at 
five-eighths of full load ; with the Francis 
turbine, it would be found that the optimum 
efficiency had narrowed down and was round 
about seven-eighths, according to the design, 
but it was far more peaky ; with the Kaplan 
turbine, there was the big advantage of a very 
flat efficiency curve. If all three of these 
prime movers were used, it would seem that 
they should tend each to work in its most 
efficient position, and this caused him to 
wonder whether the governor should not 
have some device by which it would tend to 
give preference to the machine having the 
load of less efficient value by automatically 
tending to operate that with efficiency. At 
the present moment, the distribution of load 
on the different machines was made by the 
permanent speed change, which was the speed 
loop, and this was a linear function of speed 
versus gate opening, which, of course, was 
very simple ; but it was left to the power 
production engineer to make the best of his 
plot and sometimes he must be faced with 
very complicated problems. 

On the civil engineering side, the stability 
conditions were calculated by the conditions 
of pipe-line, surge tank and tunnel in such a 
way as to face requirements. It was, of 
course, essential in all cases that the stability 
should not be compromised. The stability 
of the governor was usefully calculated on the 
basis of the pipeline conditions and did not 
extend further up than the surge tank. 
Therefore, the civil engineer was left to his 
own wits to provide stability on his power. 
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The point Mr. Deriaz wanted to make was 
that it might be interesting to see whether 
some adjunct to the governor could be made 
which would facilitate the work of the ciyij 
engineer without infringing on the general 
quality of maintaining good frequency regy. 
lation. 

To be more precise, if one looked at 
Appendix I, equation (2) of the paper, there 
was the constant of time, 7,, of the dashpot, 
and the author explained that the effect of 
this constant was to adjust the amount of 
temporary compensation which was to be 
introduced as a feed-back. It occured to 
him that the time constant controllinz the 
dashpot was a control of the restraining 
effect on the governor which it was necessary 
to provide for the stability of the control, 
In the case of a surge tank, there was a wave 
of pressure. Of course, it was not advisable 
to open the turbine just at the moment when 
the wave was coming down, but how would it 
be if the governor, by suitable control of that 
constant 7;, were to be allowed to open just 
a little faster when the wave was on the rise 
in the surge tank and to be restrained a little 
more when the wave was on the down ? It 
seemed that this would considerably help 
the stability of the surge tank part of the 
scheme, and it might result in quite a valuable 
saving—for the surge tank was a very costly 
addition to the scheme. 

Mr. H. G. Conway said that his comments 
would be made from the point of view of 
ordinary hydraulic engineers who had not 
had experience in water turbine governing. 
The outstanding difference appeared to be 
the very large load to be operated and the 
very low pressure which was used. Assuming 
that the operating cylinder had a 2ft travel 
and a working pressure of 300 lb per square 
inch, the cylinder diameter required to give 
a work of 300,000ft-lb was no less than 25in. 
The corresponding flow rate was about 


6000 cubic inches per second, or about 100° 


times the maximum flow rate of the largest 
aircraft hydraulic servo. He did not under- 
stand why pressures as low as 200 Ib to 300 Ib 
per square inch were used, as there was 
adequate technique in other fields to enable 
units to be designed at pressures up to 
4000 Ib per square inch, and if this were con- 
sidered too ambitious, the modest figure of 
1500 Ib per square inch would certainly 
halve the weight and size of the governor. 

Mr. H. R. Lupton said that he was very 
sorry that the author, in Appendix I of the 
paper, should treat the water in the incoming 
supply pipe as a concentrated mass and that 
he should neglect the alleviating effect of 
elasticity of the water column and of the 
pipe that it was in. There could not be 
many instances where the turbine response 
was too slow to benefit by such elasticity. 

Mr. Eric Crewdson thought that the 
author had, perhaps, been a little unkind to 
the direct-acting oil pump as against the air- 
pressure receiver type, because in his own 
view the direct-acting pump had certain very 
definite advantages. With the direct-acting 
oil pump the oil was being circulated through 
the pipes up to the distributing valve the 
whole time. The valve had a negative 
lap, so that when the valve was in the 
central position, the pump was not delivering 
against the full pressure through the relief 
valve, but it was probably delivering only 
one-third of the maximum pressure. As 
soon as the valve began to move, the full 
pressure of the oil pump might be applied 
to either one side or the other of the piston. 
It seemed to him that with the air-pressure 
receiver type, the pressure oil was stationary 
in the pipe connecting the pressure vessel 
to the governor and, therefore, as soon as 
such a valve was. operated, there was a ten- 




















— see ee ae ee ee el 

































ther 
lade 
Civil 
eral 
egu- 


| at 
here 
Pot, 





Nov. 14, 1952 


dency for the pressure in those distributing 
ipes 10 fall, whereas one did not want that 
to happen at all. 

There seemed to be difficulties with the air- 
ressure receiver which were not mentioned 
in the paper, For instance, the author 
implied that the level of the oil in the air 
vessel) was controlled from the pressure in 
the vessel. But surely some other control 
would be needed, as, for instance, a float 
control, to make sure that there was the 
necessary amount of oil in the receiver. 

A previous contributor had mentioned 
the suggestion that there should be some- 
thing which would enable a reduction to be 
made in the size of surge tanks; Mr. 
Crewdson then showed slides depicting a 
hydraulic brake which, in effect, took the 
place of a pressure relief valve ; it was, in 
effect, a reverse Pelton wheel. 

Mr. Headland did not think the author 
had clearly defined what he actually meant 
by instability, the causes of it and its effect 
on system operation. There were some 
defects in turbine governors which gave rise 
to what might be called pseudo-instability. 
Those defects, to those who were not entirely 
experienced in this matter, might quite easily 
lead in the field to an erroneous conclusion 
that instability was due, not to the governor 
itself, but to external conditions. In some 
parts of the paper the author had made some 
quite general statements which might be 
misconstrued by those who were not experi- 
enced in governor problems. 

Mr. J. F. Shipley made a plea to the author 
and to anybody else writing a paper on the 
subject, to use a little less servo-motor 
jargon and try to treat the subject with great 
simplicity. A governor acted on very slight 
hints and it had to do its duty in regulating 
giant blocks of power by a series of causal 
and consequential events. The way in which 
those events occurred was necessarily com- 
plicated, and therefore everything that was 
said and written about them should be done 
with great clarity. 

Mr. P. Linton said that it seemed to him 
that the whole trend in the development of 
governors in recent years had been towards 
increased complexity. While it was cer- 
tainly possible to devise mechanisms which 
would combine all the various factors in their 
right proportions, the whole problem called, 
evidently, for treatment by electrical methods. 
Most of the parts running at high speed 
could then be replaced by stationary com- 
ponents. Change in speed could be measured 
by the variations in phase angle or voltage 
of an L-C circuit as the frequency of the 
tachometer alternator varied. Feed-back 
through pilot valves would be replaced by 
mechanically-driven rheostats. The _pro- 
portions of the various control elements, 
such as derivative or integral components, 
or surge tank oscillations, could be set and 
readily varied by simply turning a few knobs 
on the control panel. In view of those 
advantages, it was not surprising that a 
Swedish firm had taken steps to develop an 
electrical governor, and a recent article 
gave details of a completed installation and 
of tests involving a. 50MW Kaplan turbine 
unit. Two stages of final oil servo-motor 
amplification had been retained, but the 
actual governor function was carried out 
in a low-power system involving mainly 
resistances, inductances, transformers, and 
similar electrical components. The electrical 
output was applied to two triode valves, 
each of which fed one of the two windings 
of an electrical pilot valve which were 
arranged in opposition. This method pro- 
vided for a large amount of amplification, 
since a small difference between the triode 
outputs produced a large out-of-balance 
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force on the pilot valve ; it was expected 
to be used on most of the large sets supplying 
the Swedish grid. 

Mr. M. Worthing said that in the paper the 
author described governors in which the 
centrifugal device converted or transmuted 
speed into a mechanical displacement, and 
because a mechanical displacement could 
not be transmitted over any appreciable 
distance without friction losses, it was the 
common practice for the centrifugal device 
to be mounted integral with the actuator ; 
therefore, it had to have some form of either 
electrical or mechanical drive by belt from 
the turbo-alternator. It seemed to him that 
it would be far more logical to make a centri- 
fugal device which transmuted speed into 
liquid pressure, because this liquid pressure 
could be transmitted by a pipe to a distant 
actuator and therefore reconverted into a 
displacement merely by the use of a piston 
and sprig. The advantage would lie in the 
fact that the centrifugal device could be 
mounted on the set and coupled direct to the 
exciter, without the use of an electrical 
drive or a belt. Such a centrifugal device 
could be made quite simple. 

Mr. N. G. Dennis then replied briefly to 
some of the points made in the discussion. 

He closed his reply by making a few general 
remarks, noting that the improvement in 
governor operation generally was part of the 
general progress towards cheaper and lighter 
sets. The hydro-electric turbo-alternator 
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sets could be made cheaper and lighter by 


the application of these principles. The 
tendency of governors was probably towards 
increased complication in very big plants 
which had important and unusual duties to 
perform, and with small plants there were 
some advantages in just having a set control, 
i.e. without a governor at all. By having no 
governor with a small plant, one saved a very 
big percentage of the cost and was able to 
avoid having a surge tank—if one was pre- 
pared to have a quite large runaway speed 
and have the unit on for a considerable 
length of time, since if there was a very 
long pipeline one could not operate the 
governor very quickly, otherwise one would 
get very high pressures established in the 
system. 

The subject was, of course, a part of the 
general control and economic problems of 
large-scale hydraulic plant and power systems 
in general. There were some tendencies 
which made governing in some big installa- 
tions more and more difficult as time went on. 
The high inertia times tended to be on the 
increase for certain big plants especially. 
On the other hand, the time constant of 
rotation of the turbo-generator sets was 
tending to decrease because of the higher 
over-speeds which were very gradually 
becoming allowable and also for economic 
reasons, indicating that even to-day there was 
a certain amount of progress on alternator 
design. 


A 4:75MW Turbo-Alternator Set 


WE have received particulars of the 4-75MW 
turbo-alternator set which has been 
installed in Jamaica at the Lower White 
River hydro-electric power station, recently 
built for the Jamaica Public Service Company, 
Ltd. This power station forms a continuation 
of the Upper White River scheme and a canal 
leads from the Upper White tail-race to the 
headpond of the Lower White diversion. To 
enable power to be generated from the lower 
station in the event of the upper station being 
shut down, a by-pass valve for the upper station 
has been included in the project. 

In the Lower White scheme a lined canal 
approximately 915ft long carries the water to a 
6ft diameter wood-stave pipe; 9423ft long, 
followed by a S5ft diameter steel penstock, 
518ft long, which connects to the turbine. At 
the junction of the wood-stave and steel pipes 
a simple steel surge tank, 65ft high and 30ft in 
diameter, stands about 160ft above ground 
level on a steel tower with a riser pipe at its 
centre. The gross head available is 398ft. 
and the station contains a single vertical shaft 
generating set rated at 4-75MW, which is 
intended for base load operation. 

Owing to the high flood water level that may 
be encountered, the generator floor is 18ft 
above turbine floor level and special considera- 
tion had to be given to keeping all essential 
electrical apparatus above flood level. Although 
initially designed for 40 c/s, the plant is capable 
of operating at 50 c/s, the proposed standard 
frequency for the island. Thus a dual speed 
machine running at 480 r.p.m. and 600 r.p.m, 
for:40 c/s and 50 c/s duty, respectively, has been 
provided. Only minor modifications to the 
governor and switch and control gear are neces- 
sary in the event of frequency changeover. 

The turbine inlet is fitted with an electric- 
motor-operated 36in diameter “‘ Harland-Morgan 
Smith ” “* Rotovalve.”” No by-pass filling valve 
was necessary. 

Turbine.—The vertical shaft Francis turbine 
is designed for an output of 6900 b.h.p, under 
378ft net head. The draft tube liner, spiral case, 
curb ring, bottom plate, head cover, bearing 
housing, gate operating ring, and pit liner are 
all of fabricated construction. The turbine 
shaft, of Siemens-Martin forged steel, is fitted 
with a stainless steel alcove, where it passes 


through the packing box. The turbine runner 
is of cast stainless steel construction and is 
solidly bolted to the shaft flange. Both the 
bottom plate and head cover are provided with 
renewable mild steel wearing plates, while the 
curb ring has a renewable cast steel liner. The 
wicket gates are of cast steel with integral 
stems and each is connected through a cast 
steel gate arm and cast iron breaking link to the 
gate operating ring. An eccentric pin in the 
linkage mechanism enables wear between adja- 
cent gates to be taken up by simple adjustment, 

An interesting feature of both turbine and 
alternator is the self-lubricated bearing arrange- 
ment. All bearings (both axial and radial) 
are self-aligning, pivoted pad Michell bearings 
requiring no external oil circulation system. 
There are, however, internal cooling coils fed 
with water from the penstock through a pressure 
reducing valve. The three radial bearings in 
the unit contain pads which are interchangeable, 
so that it is possible to carry only one set of 
spares for these bearings. Each bearing is fitted 
with a mercury-in-steel thermometer having an 
indicating instrument on the turbine panel, 
which is mounted at alternator floor level. The 
instrument dial has two adjustable maximum 
electrical contacts, one of which is arranged to 
initiate alarm at a predetermined temperature, 
while the other initiates shut-down of the machine 
at a higher temperature, but before the danger 
point has been reached. The protective devices 
also include a flow indicator on the cooling water 
outlet from the bearing and a submersible 
level switch to provide an alarm in the event of 
inundation by a major flood or failure of the 
station sump dewatering service. 

The speed of the turbine is controlled by a 
10,500ft-lb automatic oil pressure governor, 
which is sensitive to a speed change of 1/100th 
of 1 per cent. The governor flyball head is 
electric motor driven, the motor receiving its 
supply from a permanent magnet generator 
directly coupled to the main alternator. The 
governor is equipped for fully automatic opera- 
tion, so that it runs up the turbine under its 
own control on receiving the starting impulse. 
The mechanism allows the turbine to accelerate 
evenly up to normal speed, at which point the 
flyball head takes control. Automatic governor 
brakes are included and hold the turbine wicket 
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gates closed when the machine is at standstill 
and in the event of an oil pressure failure. A 
motor driven speeder device enables the speed 
of the machine to be varied by hand or remotely 
from minus 15 per cent to plus 5 per cent of 
normal speed for synchronising. It is also used 
for loading purposes when the machine is con- 
nected to the electrical system. In addition, a 
speed droop (permanent speed variation) adjust- 
ment which can be set at any value between 
0 per cent and 5 per cent of normal speed, as 
required by parallel running conditions, is 
included. A manually-operated load-limiting 
device can be used for starting up and shutting 
down the machine under hand control, utilising 
the oil pressure, and when no oil pressure is 
available the turbine may be controlled by 
handgear mechanically operating the wicket 
gates. 

A gear type oil pump driven by a 34 h.p. 
squirrel-cage induction motor, delivers the gover- 
nor oil to the oil accumulator and as the com- 
pressed air cushion in the accumulator is gene- 
rated by the oil pump, no special high pressure 
air compressor unit is required. The pressure 
receiver is fitted with a pressure switch having 
electrical contacts which are arranged to shut 
down the generating set and give an alarm at a 
predetermined low pressure. The oil pump 
runs continuously and when working pressure 
has been built up in the receiver the pump 
unloads and returns its oil to the sump tank. 

The permanent magnet generator associated 
with the governor equipment is fitted with self- 
resetting snmap-action, overspeed and under- 
speed mercury switches. The overspeed switch 
is set at 30 per cent above normal speed and 
initiates shut-down of the unit. One of the 
underspeed switches is interlocked in the alter- 
nator brakes circuit, so that braking cannot be 
performed. in the event of emergency shut-down 
due to hot bearings until the speed of the unit 
has fallen to 95 per cent of normal. A second 
underspeed switch allows brake application 
under all other conditions, but only when the 
speed has fallen to 50 per cent of normal. The 
third underspeed switch is not at 75 per cent 
of normal speed and provides the last link in 
the chain of events culminating in the signal 
that the unit has started, is running properly, 
and is ready for synchronising. 

Generator.—The turbine is coupled through 
an intermediate shaft to the vertical shaft, 
“* Harland ” three-phase, a.c., synchronous gene- 
rator designed to produce S600kVA at 0-85 
power factor lagging and 6900v. 

Fabricated construction has been widely used 
in the generator, which is duct-ventilated. The 
stator winding is formed of diamond wound, 
preformed coils insulated with Class B materials 
and treated with Haefely compound to ensure 
complete exclusion of air and moisture from 
the winding. 

The rotor hub, which is shrunk on to the 
shaft, is built up of thick high tensile steel plates 
welded together and stress relieved. The under- 
side of the hub has a finely machined face form- 
ing a brake track on which the hydraulic brakes 
operate. The poles, which carry a damper 
winding in semi-enclosed slots near the pole 
faces, are located in the dovetailed hub grooves 
by tapered keys. 

Both top and bottom brackets are fabricated 
and are provided with adjustable screws to 
facilitate erection and centralising of the rotor. 
There are two bearings, the lower guide bearing 
being housed in the bottom bracket. The top 
bracket carries the combined thrust and guide 
bearing, the thrust collar being keyed and 
locked to the rotor shaft. Mercury-in-steel 
thermometers similar to that~on the turbine 
are also used for protection against over-heating 
of the alternator bearings. 

Six combined braking and jacking cylinders 
are fitted on the bottom bracket arms. Oil from 
the governor pressure system is used for brake 
application, the supply being taken through a 
pressure reducing valve giving an operating 
pressure of 90 Ib per square inch. A separate 
hand pump is connected for jacking the rotor 
when an operating pressure of 2000 Ib per 
square inch is used. Screw jacks are provided 
to follow up and take the weight of the rotor 
when raised. 

The exciter is mounted on the top bracket, 
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its armature being built on a stub shaft solidly 
coupled to the main generator shaft. No sepa- 
rate bearings are used on the exciter. 
Thermo-couples are fitted in the stator core 
and windings, and are connected to an indicat- 
ing instrument provided with a high tempera- 
ture alarm contact and mounted on the turbine 
panel. Strip heaters are fitted in the bottom 
bracket for use during periods of prolonged 
shut-down. These heaters and all permanent 
magnet generator and speed switch leads are 
connected to auxiliary terminal blocks on the 
side of the stator frame, accessible through a 
removable cover on the machine air tanking. 
The plant is arranged for either manual, 
local automatic, or remote automatic control. 
Remote automatic control is the normal method 
of operation and is carried out by using super- 
visory control equipment at the Upper White 


. River station. All supervisory orders are trans- 


mitted by impulses over 50V pilot cables, and 
alarm and trip indications are repeated in groups 
at the remote control station. On giving the 
“* start ’” impulse from the supervisory station the 
complete automatic sequence of start up is 
initiated, on completion of which the “ Ready 
to Synchronise ”’ signal is given and synchronising 
and loading of the machine are then carried out 
by remote control. Normal remote shut-down 
is effected by first unloading and disconnecting 
the machine from the busbars; the “ stop” 
push button is then depressed, after which the 
machine is automatically brought to rest. 
Automatic emergency shut-down of the plant 
is initiated in the event of high bearing tempera- 
ture, loss of governor oil pressure, overspeed and 
flooding of the turbine room, amongst other 
things. 

The Lower White development was built 
for the Jamaica Public Service Company at 
the instructions of Stone and Webster Service 
Corporation of New York, the consulting engin- 
eers being Sir William Halcrow and Partners 
and Ewbank and Partners, Ltd., for the civil 
and for the electrical and mechanical engineering 
work, respectively. The turbo-alternator set 
described in this article was manufactured by 
the Harland Engineering Company, Ltd., of 
Alloa, Scotland. 





The Report of the Gas Council 


Tue third annual report of the Gas Council, 
together with those of the twelve Area Gas 
Boards, has just been published for the twelve 
months ended on March 31, 1952. The report 
shows that ten of the Area Gas Boards had a 
surplus on the year’s working and two had a 
deficit, the net surplus being just under 
£1,441,000, as compared with £1,493,000 the 
previous year. The gross revenue of the industry 
was £261 million, of which £147-6 million came 
from gas sales, £74-2 million from the disposal 
of by-products, £24-4 million from sales and 
hire-purchase of appliances, £8-4 million from 
rentals, and £6-4 million from other sources. 

During the year under review, the number of 
gas consumers increased by over 141,000 to 
nearly 12,121,000, and the sales of gas totalled 
2513 million therms. The average income per 
therm of gas supplied was 14-09d.; the average 
for domestic use being 16-11d., for industry 
10-44d., and for commerce 14-22d. The cost 
of gas manufactured and purchased was £151-3 
million, and of this, £60-6 million was recovered 
by the disposal of by-products. As compared 
with 1951, the cost of raw materials was £111-3 
million, against £98-4 million, and coal costs 
rose from £86-3 million to £99-1 million. 

The total plant capacity of the industry on 
March 31, 1952, was about 11,000,000 therms, 
which represents a net addition to capacity of 
5-5 per cent since the beginning of 1951. It is 
pointed out in the report that the shortage of 
materials, restriction on capital development, 
the demands of the rearmament programme 
and the supply of coal have caused difficulties. 
In particular, the shortage of steel has seriously 
delayed progress in the extension of manufactur- 
ing and storage plant, and it has caused the 
postponement of much-needed replacements and 
extensions, many of which were necessary to 
meet the demands of industry for gas. There 
exists a large potential demand from industry, 
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particularly in the Midlands and Glasgow 
which cannot be satisfied until more gas many. 
facturing plant is available. The report points 
out that apart from the incapacity to me::t new 
demands for gas, the economics of procuction 
will be affected if more steel is not made avail. 
able for replacements, and the ability of the indus. 
try to meet the needs of existing consumers wil] 
be prejudiced. 

A general improvement in the efficieicy of 
gas production has not only saved coal but has 
helped the Area Boards to meet the increasing 
demands for gas. The amount of coal carbonised 
during the year totalled 27,421,000 tons. For 
the whole of the industry, the average yield of gas 
per ton of coal carbonised increased from 71-62 
therms in 1950-51, to 72-77 therms in 1951-52 
—an improvement which was equivalent io the 
saving of some 440,000 tons of coal. The gross 
expenditure on coal was less by £1,590,000 than 
it would have been but for this increase in effi- 
ciency of production. There was also greater 
technical efficiency in the operation of car. 
buretted water gas plant, which made imore 
coke available for sale and reduced the oil 
requirements for the process. In by-products 
works also, there have been economies and one 
of the Boards reports an increase of 10-6 per 
cent in the production of sulphate of ammonia, 
and of 13-3 per cent in the production of sul- 
phuric acid with a reduction of 1000 tons in the 
fuel used, as a result of improvements made to 
existing plant. 

The quantity of coke oven gas purchased 
during the year totalled 329-7 million therms, 
an increase of 3-5 per cent over the previous 
year, and the report points out that the Wales 
Gas Board takes more than half its available gas 
from coke oven supplies, whilst the Northern 
and East Midlands Boards nearly half. Con- 
tinuity of these supplies of coke oven gas, apart 
from price, is of primary importance and it 
is considered by the Boards that they should 
have an effective measure of control over the 
availability of these supplies. 

An important part of the planning of all the 
Boards is the interlinking of gas works by 
‘* grid ” schemes, either to strengthen the supplies 
from the smaller works by bulk supplies from the 
larger units, or to enable them to be closed down. 
It is appreciated that many small undertakings 
are in localities remote from suitably sized 
production plants and interlinking would involve 
a financial outlay and expenditure of cast iron 
pipes incommensurate with any savings likely to 
be obtained. In cases such as these, the Boards 
are examining alternative methods of production; 
one such method in which interest is being taken 
is the butane/air plant at Whitland, Carmarthen- 
shire. In this connection also the North Eastern 
Board has been experimenting with an automatic 
blue water gas plant which uses butane for the 
enrichment of the gas, and is designed for the 
replacement of small, costly and _ inefficient 
carburising plants in small localities. 

In the section of the report dealing with 
research, it is noted that the Gas Council’s 
second research station was established at 
Nechells Gas Works, Birmingham, during the 
year. For the present the major work at this 
station will be the extension and continuation 
of research into complete gasification processes 
previously conducted at the Gas Research 
Board laboratories at Poole, where the work will 
remain until the stage is reached for its transfer 
to Birmingham. 





BritTLe FRACTURE OF STEEL THROUGH RESIDUAL 
WELDING Stresses.—The August issue of Welding 
Research, published by the British Welding Research 
Association, contains a report, “‘ Experiments on Brittle 
Fracture of Steel Resulting from Residual Welding 
Stresses,” by R. Weck, Ph.D. It is a preliminary state- 
ment of certain experimental results and the conclusions 
reached so far are tentative. A series of tests are described 
in which butt-welds were made in jin thick plates under 
conditions of severe restraint, to produce very high and 
complex residual stresses in the test assemblies. A 
notch was provided in the specimens consisting of a 
drilled hole extended by saw cuts parallel to the butt 
weld. The assemblies were then slowly cooled to tem- 
peratures in the vicinity of the transition temperature 
ranges of the materials used. It was found that residual 
stresses in a coarse grained steel test piece led to spon- 
taneous brittle fracture at a temperature below the 
transition range of the material. In the fine-grained 
— the residual stresses would not produce brittle 
racture. 
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Research and the Art of Lighting* 


In tie realm of lighting measurement there 
are thie Outstanding developments which have 
taken »lace mainly within the last two decades. 
One is the introduction of a primary standard 
of light in the strict sense of the term. Another 
js the establishment of a photometric scale 
applicable to light cf any colour and indepen- 
dent of the characteristics of an individual 
observer, so that, in fact, photometry can be 
reduced to a purely physical measurement. 
The third development is the establishment of an 
international system of colorimetry which, 
again, is independent of the vagaries of the 
human eye so that a colour can be measured 
objectively. 

THE PRIMARY STANDARD 


The early history of the standard of light is 
rather pathetic. The simple candle had a very 
long vogue and was specified with great care in 
the proceedings of learned and technical societies. 
It even figured in an Act of Parliament, but it 
lamentably failed to keep pace with the continual 
demand for increased accuracy, and flame 
standards in multitudinous variety were designed 
to supersede it. Only a few of these survived, 
principally the Carcel lamp (burning colza oil) 
in France, the Hefner lamp (burning amyl 
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Fig. 1—The Primary Standard of Lighting 


acetate) in Germany and the Vernon Harcourt 
lamp (burning vaporised pentane) in this country. 
The lamps, in their turn, were found wanting, 
and, although retained as standards of reference, 
they were in fact replaced by electric lamps, first 
with carbon and later with tungsten filaments. 

These filament lamps were not, of course, 
primary standards, as it was quite impossible to 
design from specification a lamp with a given 
luminous intensity. They served solely as custo- 
dians of the unit and could only be propagated 
by photometric intercomparisons. Their use, 
therefore, did not interfere with the search for a 
true primary standard. 

Over and over again the proposal was made 
to use as the standard a specified area of a full 
radiator (black body) at some defined tempera- 
ture. Such a radiator has the great advantage 
that its radiation follows well-established physi- 
cal laws and is, within limits, independent of 
variations in construction. Unfortunately, how- 
ever, the rate of change of luminous intensity 
with temperature is very great—about one-half of 
1 per cent per degree in the neighbourhood of 
2000 deg. K. In consequence, it is quite impos- 
sible to define the temperature as so many 
degrees Kelvin, and in 1908 Waidner and Burgess 
in America made the suggestion that the tem- 
perature should be defined as the melting- 
point of platinum. In this way the temperature 
could be reproduced far more accurately than 
it could be measured, but there were many 
practical difficulties to be overcome, and it was 
not until 1931 that a group of workers at the 
Bureau of Standards succeeded in realising the 
standard in the form shown in Fig. 1. 

Probably the greatest source of error in this 
form of the standard arises from the necessity 
for using a total-reflection prism to redirect the 
light emitted vertically upwards from the radiator 
so that it may illuminate a photometer head 
mounted on a horizontal bench. This prism 
and the lens used for forming the image are 
necessarily in close proximity, with the result 
that inter-reflections take place between the 
glass surfaces. Consequently the measurement 


*Abstract. Chairman's Address, Utilization Section, Institu- 
tion of Electrical Engineers. London, October 23, 1952. 





THE ENGINEER 


of the transmission factor of the lens-prism com- 
bination, to the accuracy required, is a matter of 
considerable difficulty. It seems probable that 
attempts will be made, in due course, to elimi- 
nate the prism and use, instead of the photo- 
meter head, a photocell which can be mounted 
on a vertical bench, though this scheme, too, is 
not without objection. 

In passing, it should be noted that the defini- 
tion of the standard refers simply to a “ full 
radiator.” The form of radiator shown is that 
which has been used hitherto, but no doubt in 
due course other forms will be used, and it is 
clearly essential to make certain that the form 
adopted is, in fact,. radiating according to the 
theoretical laws, at least to well within the 
accuracy of measurement. 

The platinum in which the radiator is immersed 
is heated in a high-frequency induction furnace. 
The heat is applied gradually until the platinum 
is completely melted and the temperature has 
risen to slightly above the melting-point. The 
heating is then very slightly reduced and the 
whole crucible is allowed to cool as slowly as 
possible. A very fine regulation of the furnace 
is required for this purpose. The illumination 
of the image of the radiator is watched in the 
photometer and is seen to diminish slowly 
until the temperature of solidification is reached. 
Then the illumination remains constant while 
solidification proceeds slowly, and it is this 
eondition which provides the unit, for the 
luminous intensity of the radiator is then pre- 
cisely 60 candelas per square centimetre by 
definition. 

One drawback to this standard is its com- 
paratively low temperature, 2042 deg. K., which 
means that there is a considerable colour dif- 
ference between it and modern light sources. 
If iridium could be substituted for the platinum, 
this objection would disappear, because the 
melting-point of iridium is over 2700 deg. K. 
There are clearly great difficulties to be sur- 
mounted before a standard at this much higher 
temperature can be made practicable, but a 
certain amount of experimental work has already 
been done along these lines. 


THE PHOTOMETRIC SCALE 


A unique photometric scale, independent of 
the colour of the light measured and of the 
visual characteristics of the observer, was 
established, at least in principle, in 1924 when the 
Commission Internationale de I’Eclairage (C.I.E.) 
adopted a table of values of what was then 
called the relative visibility factor. This factor 
was actually the relative sensitivity of the average 
eye to radiation at any wavelength, the value 
at the wavelength of maximum sensitivity being 
taken as unity. 

For a long time, however, photometry con- 
tinued to depend on visual comparison, and if 
the colour difference between the working stan- 
dards and the light sources being measured was 
not too great, reliance was placed on the value 
obtained by a group of observers with so-called 
** normal ” colour vision. If the colour difference 
was so large as to give a wide spread in the 
results obtained in this way, special methods of 
comparison, in particular flicker photometry, 
were employed. 

It will be clear that the adoption of what is, 
in fact, a standard sensitivity curve for the human 
eye makes it possible, at least theoretically, to 
devise physical apparatus which will give results 
on the agreed photometric scale. The essential 
thing is that the physical receptor should have 
the standard sensitivity curve, and now that 
the photocell has become so widely used in 
photometric work, it is only a short step, again 
speaking theoretically, to the construction of an 
absolute photo-electric photometer. In_ this, 
the place of the eye is taken by a photocell com- 
bined with some device for altering its sensitivity 
curve to the curve drawn from the agreed values 
of the relative visibility factor, now, incidentally, 
known as the relative luminous efficiency of 
radiation. 

The most elegant of such devices is the dis- 
persion-and-mask photometer, in which the 
light to be measured is dispersed generally by a 
prism, and the correction factor required at each 
wavelength is applied by means of a mask or 
template placed over the spectrum formed. 
The shape of this template is calculated from the 
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sensitivity curve of the photocell used. The 
light passing through the template is recorabined 
and measured by means of a photocell. A prac- 
tical instrument designed on this principle was 
described by G. T. Winch in a paper read before 
a joint meeting of this Section and the Measure- 
ments Section in 1948. 


THE MEASUREMENT OF COLOUR 


The third of the great advances made in the 
evaluation of light is the establishment of an 
agreed system for the measurement and the 
specification of colour. This is, of course, based 
on the experimental fact, established by Clerk 
Maxwell in 1855, that any colour whatsoever can 
be matched with a mixture in suitable propor- 
tions (sometimes including negative amounts) 
of three selected colours, so long as no one of 
these three can be matched by a mixture of the 
two others. This subject, too, was discussed by 
Mr. Winch in the paper to which I have referred, 
so that it is unnecessary for me to do more than 
mention briefly the essentials of the C.IE. 
system of colorimetry, so-called because, once 
again, it was the International Commission on 
Illumination that took the initiative. 

Any system of colour measurement requires, 
as a minimum, three colours as just explained, 
the. so-called “‘ reference stimuli,” and a fourth 
colour which can be matched by a mixture of the 
three, the proportions in this mixture serving to 
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Fig. 2—Relation between Performance and Size of 
Task at Three Values of Illumination 


establish the relative magnitudes of the units of 
the reference stimuli. 

One difficulty is that if real lights are used for 
the reference stimuli, there are certain ranges of 
colours which can be matched only by a mixture 
of the three selected colours if one of these is 
present in a negative amount ; i.e. this one has 
to be added to the unknown colour and the 
mixture can then be matched with a correctly 
proportioned mixture of the two others. This is 
inconvenient, and the C.I.E. reference stimuli 
are not realisable in practice, but they are 
defined by means of three readily realisable 
lights. 

A further step taken by the C.I.E. was the 
establishment of a “standard colorimetric 
observer,” analogous to the “standard photo- 
metric observer.” This ideal observer was 
defined by tables which completely specified his 
behaviour as regards the matching of colour 
mixtures, the values adopted being based 
mainly on experimental work carried out in 
this country by J. Guild at the National Physical 
Laboratory and W. D. Wright at the Imperial 
College. Their work was, of course, done before 
1931, when the C.I.E. established its system, and a 
redetermination of these basic data, using a 
much larger number of observers, is now in 
hand at the National Physical Laboratory. 

Although visual colorimeters are still much 
used, it will be clear that the amounts of the 
three reference stimuli required to match any 
given light can be determined by an instrument 
similar to that described briefly in connection 
with physical photometry. In fact, the same 
instrument can be used with three templates of 
suitable shape, derived by calculation from the 
basic tables and the sensitivity curve of the 
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photocell. A fuller description will be found in 
Mr. Winch’s paper. 

Thus it will be seen that, by the adoption of 
tables giving the visual characteristics of a 
“standard observer” representing the average 
of a large number of actual observers, both 
photometry and colorimetry have been given a 
precision and a universality which they could 
not have had so long as we were dependent on 
visual methods for making the necessary measure- 
ments. 


EARLY RESEARCH IN ILLUMINATING ENGINEERING 


We must now turn to research which has had 
for its object the improvement. of our methods 
of using light for facilitating human activity 
after the close of day. Here we must inevitably 
start with a reference to the work of that remark- 
able man, Benjamin Thompson, Count Rumford, 
the first scientist who consciously studied light- 
ing problems. The title of his book, On the 
Management of Light in Illumination, gives us, 
I think, a definition of the functions of the 
“ utilisation section ” of illuminating engineering 
which it would be hard to better. 

After Rumford there was a long gap, and the 
period of research into problems of illumination 
really begins in the year 1883 when Sir William 
Preece and A. P. Trotter carried out their work on 
experimental street-lighting installations at Wim- 
bledon. Ina paper read before the Royal Society 
in 1883 Preece wrote :— 

“We do not want to know so much the 
intensity of the light emitted by a lamp, as the 
intensity of the illumination of the surface of the 
book we are reading, or of the paper on which 
we are writing, or of the walls upon which we 
hang our pictures, or of the surface of the streets 
and of the pavements upon which the busy traffic 
of cities circulates. .. . Hence, I propose to 
measure the illumination of surfaces quite 
independent of the sources of light by which 
they aré illuminated.” 

Trotter carried on the work which he had 
begun in collaboration with Preece, and I think 
he has the best claim to be regarded as the 
pioneer of illuminating engineering in the sense 
in which we use that term to-day. 

After Trotter’s classic paper on “The Dis- 
tribution and Measurement of Illumination,” 
which he read in 1892, a great deal of work and 
study was devoted to what we may describe in 
Rumford’s words as the “ management ” of the 
light provided by the sources available. In 
particular, a keen recognition of the evils of 
glare (which had been condemned by Rumford) 
led to a vogue for indirect lighting or, as it was 
sometimes called, “ inverted lighting.” 

The predetermination of the illumination pro- 
duced by systems of indirect and semi-indirect 
lighting presented some difficulty. Classic 
methods of calculation by the inverse-square 
and cosine laws could not be used, and the 
principal guide was past experience until, in 
1916, Ward Harrison and E. A. Anderson 
described their work leading to what is now 
known as the lumen method of calculating illu- 
mination. The extensive series of investigations 
which they carried out led to the production of a 
set of tables from which it was possible to calcu- 
late the average illumination in a room of known 
dimensions with decoration of known reflection 
factors, given the light distribution of the fittings 
used. 

Street Lighting —An outstanding example of 
the necessity for the most economical “‘ manage- 
ment” of the meagre light usually available is 
to be found in street lighting. This subject is 
one which, in many respects, stands apart from 
other lighting problems, and for many years 
research has been directed mainly towards 
studving how to improve the visibility of objects 
on the roadway by increasing their contrast with 
their background, usually the surface of the road 
itself. 

It is only within the last two years that, at long 
last, a Code of Practice has been produced to 
guide the street-lighting engineer and help him 
to achieve the best results attainable in any given 
set of conditions. 

Research on Vision—One of the greatest 
enemies to easy seeing, not only in street lighting 
but in every lighting situation, is glare. The 
most obvious example of this, the inclusion of the 
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source of light in the field of view, was early 
recognised as a thing to be avoided wherever 
possible, but there are other, less blatant, mani- 
festations of the same phenomenon which have 
been studied as their effects have become recog- 
nised. There are also a number of other things 
which affect ease of seeing, and, in fact, research 
on the phenomena of vision has proceeded side 
by side with research on the production and dis- 
tribution of light. Among the different matters 
which have engaged the attention of workers in 
this field three may be mentioned, namely, the 
sensitivity of the eye to small differences of 
brightness, the ability of the eye to detect minute 
detail, and the effect of the brightness distribution 
in the field of view on the comfort and ease of 
seeing. 

The Basis for a Code of Illumination Values.— 
The next piece of research which must be men- 
tioned is that of H. C. Weston, leading to the 
development of a logical method of arriving at 
the value of illumination to be recommended 
for a particular kind of work. In Weston’s 
experiments a more or less exacting visual task 
was carried out at different illuminations by a 
group of subjects and their average performance 
was evaluated, account being taken of both 
speed and accuracy. The task involved the use 
of a chart depicting 256 small circles arranged in 
sixteen groups of 16 circles. Each circle had a 
small gap in its circumference, the orientation 
of the gaps being different. The task was to mark 
those circles which had a particular orientation. 

The investigation was carried out in two 
stages. In the first, the charts used were all 
printed in black ink on white paper so that the 
contrast was the same in every case and only the 
size was varied. The relation between illumina- 
tion and performance was determined for a 
number of different sizes, and from the results 
obtained a series of curves of the kind shown in 
Fig. 2 were drawn. In the second investigation 
the charts used were of the same design but had 
different contrasts, obtained by printing in black 
or grey ink on papers of different reflection 
factors. As before, the relation between illu- 
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Fig. 3—Relation between Performance and Illumin- 
ation for Tasks of Different Degrees of Contrast 


mination and performance was plotted for charts 
of different contrasts with a number of different 
sizes of circle. An example of the curves obtained 
is shown in Fig. 3. 

It will be noticed that in every case, although 
the illumination is on a logarithmic scale, so that 
it increases very rapidly on the right of the 
diagram, all the curves show a definite tendency 
to become horizontal at the upper end. In 
other words, there is a value of illumination at 
which performance reaches its maximum, and 
at considerably lower values of illumination the 
performance is still a high percentage of the 
maximum. 

Weston therefore proposed that the value of 
illumination to be recommended for a particular 
task should be that value at which perform- 
ance was some definite percentage of the maxi- 
mum, and as a result of comparison with the 
values which experience had shown to be suit- 
able for certain well-defined tasks, he suggested 
that 90 per cent would be an appropriate figure. 

The code of values issued by the Illuminating 
Engineering Society in this country is now con- 
structed on the basis of Weston’s proposal, and 
it is a matter for some satisfaction that at its 
last session, held in 1951, the C.LE. adopted a 
resolution in the following terms :— 

“It is desirable that Codes of Recommended 
Illumination Values should have a common basis. 
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“To this end it is recommended that 
member nations of the C.I.E. should consider 
the basis of visual performance and case of 
seeing adopted in the British Illuminating Engin. 
eering Society (I.E.S.) Code. _ The illumination 
values given in that code are based on 2 visuaj 
performance of reasonably high standard. It jg 
recognised that the standard of visual perform. 
ance adopted as a basis by other nations may 
vary due to economic and other causes.” 

The concluding sentence is very sign'ficant, 
It will be clear that, on economic grounds, the 
higher the cost of labour compared with that of 
illumination, the higher should be the Percentage 
figure adopted for working out the code values, 
The figure of 90 per cent used in this country 
under present conditions may well be unsuitable 
both for countries with much lower labou: costs 
and for countries in which labour costs arz high 
and the cost of light is low. It may well be, 
too, that the 90 per cent will cease to be appro. 
priate to our own conditions if labour costs 
increase more rapidly than the cost of providing 
a given illumination. 

Since light to-day costs, in terms of real values, 
less than one-thirtieth of what it did only thirty. 
tive years ago, it is not surprising that the figures 
of illumination now recommended and used 
should be some five to ten times what they 
were before the First World War. 

Comfortable Lighting.—So long as light was 
expensive there was a natural tendency to focus 
attention on the quantitative aspect of illuminat- 
ing engineering. Now matters are different 
and, comparatively speaking, this is an age of 
plenty so far as interior lighting is concerned, 
Not unnaturally, therefore, much attention is 
now being paid to what we may term the quali- 
tative aspect of the subject, and much research 
is being carried out with the object of finding 
how to design a lighting system so as to produce 
a sense of comfort and general well-being. 
The problem is somewhat elusive and is being 
tackled by different workers in different ways. 

In this country, R. G. Hopkinson and his co- 
workers at the Building Research Station have 
used what he has called the “ multiple criterion 
technique.”’ It is taken for granted that a sensa- 
tion cannot be measured. On the other hand, any 
individual can, and frequently does, set up for 
himself a criterion by which he can judge when 
a particular borderline of sensation is crossed, 
and in certain circumstances this criterion is 
found to be unexpectedly stable. For instance, 
a subject may be asked to adjust some condition, 
such as the brightness of a glare source, until 
he considers the result to be “‘ just intolerable,” 
“* just uncomfortable,” and so on. The use of the 
word “just” in each case is significant ; it is 
the mark of a borderline between two conditions, 
and it is the observer’s ability to adjust to a 
borderline that is the basis of the method. 

Colour in Lighting.—I cannot conclude this 
brief survey of salient examples of illumination 
research without a reference to work which is 
being done on problems of colour rendering 
and colour appreciation. 

Colorimetry here helps us but little. Although 
it specifies precisely the colour of the light itself, 
it gives no indication of the spectral distribution, 
and this is what affects the colours of objects 
seen by the light. Fundamentally, only a com- 
plete spectral distribution curve will provide all 
the information required, and this is far too 
cumbrous for ordinary purposes. A compromise 
which is being intensively studied at present is, 
in effect, to give eight points on the curve or, 
more precisely, to divide the visible spectrum 
into eight parts and state the percentage of the 
total light which is emitted in each part. Other 
methods of description are also being tried out, 
and it is much too early yet to forecast what 
method will ultimately be found most prac- 
ticable. 

The study of colour appreciation is almost as 
intangible as that of comfort conditions in 
lighting. It has been found that the eye, quite 
unconsciously, becomes at least partially adapted 
to its surroundings with the result that its colour 
vision ceases to approximate to that of the 
standard observer. The subject is clearly a 
complex one, and much research remains to 
a before any general conclusions can be 

wn. 








set | ph ple, ee eee eee ee ee ek | ee, * Se ee ee Cae Cee CO ee wee: Oe. Se eee ee ees oe ee. oe eee. eee Be eee. ele ee ee eee, a. ee ae. ee a. 4 4 ee eee 








52 


| the 
Sider 
€ of 
ngin, 
ation 
visual 
Tt is 
orm. 

may 


cant, 
> the 
at of 
tage 
ilues, 
intry 
able, 
Costs 


high 


/pro- 


rent 
> of 
ned, 
n is 
Jali- 
arch 
ling 
luce 
ing. 
sing 


ave 
rion 
1Sa- 
any 

for 
hen 


) is 
ice, 
on, 
ntil 
le, 
the 
t is 
ya 
‘his 
ion 
| is 
ing 
igh 
elf, 
on, 


m- 
all 


ise 


er 








Nov. 14, 1952 


The Avonmouth Fire 


In his report on the-explosion and fire at the 

mises Of the Regent Oil Company, Ltd., 
at Avonmouth, Dr, Watts, H.M. Chief Inspector 
of Explosives, stated that the probable cause 
was the presence of motor spirit in the gas 
oil pumped ashore. Certain recommendations 
made in the report have been considered and 
commented upon by a special sub-committee set 
up by the Engineering Committee of the Insti- 
tute of Petroleum, The committee agreed that 
when part of a mixed cargo has a flash point 
below 73 deg. Fah. then the precautions governed 
by this flash point should be employed for the 
whole cargo; however the layout of storage 
installations should not be modified. The 
provision of water sprinklers was approved 
but a ring main was not considered necessary 
and a pressure of 150 lb per square inch at 
hydrants was believed to be impracticable. 
Coal-fired locomotives should be replaced by 
diesel or fireless locomotives but the com- 
mittee did not think the heat insulation of 
bund walls was justified. Regarding the bunding 
of tanks the committee recommended that the 
capacity of the bund walls be 100 per cent of 
that of the largest tank plus 10 per cent of the 
aggregate capacity of the remaining tanks, and 
suggested that the maximum capacity within 
one compound should not exceed 40,000 tons 
and that intermediate bund walls, of 2ft maxi- 
mum height, be provided. It was agreed that 
main pipe-lines should be outside the bunded 
area but it was not believed necessary to protect 
feeder lines. Dr. Watts’ suggestion that tanks 
should be spaced one diameter apart was 
examined, but it was decided that there was no 
reason to depart from the recommendations of 
the Institute of Petroleum Marketing Sub-Com- 
mittee; however the use of bottom delivery with 
a non-return valve was approved. The recom- 
mendation to dispense with top dipping during 
pumping operations was not agreed to, but 
approval was given to the suggestions concern- 
ing local first-aid fire fighting. With regard to 
the chief inspector’s remarks upon the applica- 
tion of foam to storage tanks the committee 
felt that, provided the installation was of good 
design, special precautions were only required 
where third party risks were abnormal. 





A Tower Crane 


A MACHINE Of particular interest amongst the 
well-known range of cranes shown by R. H. Nezl 
and Co., Ltd., Plant House, Ealing, London, W.5, 
at the recent Public Works and Municipal 
Services Exhibition, was the new travelling tower 
crane illustrated on this page. 

This crane consists primarily of a self-erecting 
steel tower 80ft high, carrying near its top a 
horizontal boom 50ft long. A power-operated 
hoist trolley runs along the underside of the 
horizontal boom and enables the load to be 
lifted or lowered at any required point. 

The tower itself is revolved by power through a 
full circle in either direction and is mounted on 
a self-propelling steel undercarriage, carried on 
double-flanged rail wheels. All four motions 
are operated by separate independent electric 
motors, controlled from the driver’s cabin inside 
the tower. This cabin can be raised or lowered 
by the driver and set at the most convenient 
height to give a good view of his work. Electric 
power is taken through a trailing cable, either 
from the supply mains or a portable 15kW 
generating set. The crane is self-erecting and 
once it is assembled and connected to the power 
supply the tower and boom can be erected or 
lowered by the hoist motor. To erect the 
crane a temporary short jib is mounted on 
the undercarriage and used for assembling the 
tower and finally raising it into the vertical 
position, using the main hoisting electric winch 
for this purpose. A secondary use for this 
erecting jib is that when the crane is out of use 
the undercarriage and temporary jib can be 
utilised as a small electric travelling jib crane 
of 1 ton capacity. 

An automatic “cut-out” device on the 
horizontal boom prevents the lifting of any 
load which is in excess of the safe load at any 
given position of the hoist trolley on the boom. 
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Tower Crane 


With a maximum lifting height of 66ft, the 
crane is designed to lift from 0-6 tons at 53ft 
radius to 2:5 tons at 16ft radius. The two- 
speed hoisting unit raises up to } ton at 100ft 
per minute or from } to 2} tons at 30ft per 
minute. The trolley travels along the horizontal 
boom at 100ft per minute and the crane can be 
driven along its support rails at a sinilar speed. 
In full working order the crane weighs about 
17 tons and its 9ft 3in wheelbase bogie runs on 
a track of 8ft 6in centres. 





A Drying Oven for Large 
Transformers 


As part of the programme of extensions 
undertaken by The General Electric Com- 
pany, Ltd. to meet the increasing demand for 
power transformers, a new drying oven, which 
embodies many novel features, has been installed 
and is now in full operation in the company’s 
transformer works at Witton. 

While certain dimensional limitations were 
imposed on the design by existing structural 
features, it was, nevertheless, possible to con- 
struct an oven large anough to deal with 
transformers of 1O0OMVA and above. An 
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assessment of the heating facilities which would 
be necessary was based on an estimated weight 
of 180 tons of metal in the transformer itself, 
with additional allowances of 30 tons for the 
oil, while it was decided that controlled tem- 
peratures from 90 deg. to 120 deg. Cent. were 
to be attainable. It was considered that these 
requirements could best be satisfied by a system 
of circulating air heating. The completed oven 
is illustrated herewith ; it has a volume of over 
13,000 cubic feet, being 17ft 84in high, 33ft 
wide and 23ft in depth, the mouth width being 
31ft 94in. -A steel framing with panel brick- 
work forms the outer shell and inside this, 
but having no metallic contact with the outer 
steelwork, is a second shell, consisting of steel 
boxes, 3in thick, containing insulating material 
with included air spaces. 

The hot air enters through specially designed 

nozzle slots in the bottom faces of four alumi- 
nium ducts built into the roof and extending 
the full width of the oven. The air is supplied 
to these ducts by the main fan, installed in the 
fan house alongside the oven, through feeder 
ducts. 
- Having passed downwards through the oven, 
the air leaves through grids in the top plates of 
seven very strong steel boxes which are set in 
the floor. These boxes extend from front to 
rear of the oven and discharge at the back into a 
glazed brick duct, through which the air is con- 
ducted to the intake of the main fan. 

The six-wheeled transformer bogies move on 
steel rails of very heavy section, accurately set 
for level and gauge. To assist in moving the 
transformer into the oven, hauling plates or 
‘“* deadmen ”’ are set in the shop floor between the 
rails at the front of the oven so that towing 
wires may be arranged as required. These 
“‘ deadmen ” are set below the shop floor level. 
In addition, hauling eyeplates are set in the 
angle between the rear wall and the floor. 

The oven door consists of two roller shutters 
separated by a 20in air space. At the top of the 
shutters this space is filled by labyrinth pack- 
ings, and similar packings are fitted between 
the inner shutter and the wall. The shutters are 
electrically interlocked in such a way that, when 
the door is being raised, the inner shutter begins 
to rise before the outer shutter. This arrange- 
ment ensures that no one can inadvertently 
touch the hot inner shutter. 

The main fan has a capacity sufficient to supply 
the oven with four complete changes of air per 
hour. The air circulates repeatedly in the closed 
system but additional air can be injected if 
required, in which case the displaced air leaves 
the oven through a ventilator which discharges 
above the roof to atmosphere. 

Before entering the main fan the circulating 
air is heated by two steam batteries. The 
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primary battery supplies the heat necessary to 
compensate for normal losses from the oven 
shell, while the secondary battery is used to 
control the oven temperature. The steam supply 
to this secondary battery is regulated and the 
transformer may be maintained at any tempera- 
ture between 90 and 120 deg. Cent. 

A supplementary fan is connected to the 
transformer tank by metallic hoses. This fan 
is used to draw air from the tank, thus ensuring 
intimate contact between the hot air and the 
transformer windings. A vacuum pump is also 
provided so that, when the normal heating opera- 
tions have been completed, the transformer 
tank may be sealed and exhausted, and the 
transformer subjected to vacuum drying and 
oil impregnation. Electrical instruments for 
testing transformers during stoving are installed 
in the fan house, the necessary connections being 
carried by porcelain bushes through the oven 
insulation, which also includes an inspection 
window. 





Scale Models in Structural Design 


WE have received from the Laboratorio de 
Engenharia Civil, Lisbon, Portugal, a report 
published in French, entitled. ‘‘ Dimensionne- 
ment Experimental des Constructions,” by 
Manuel Rocha. Some valuable work on model 
analysis has been carried out in this laboratory 
of which the published results, up to the present, 
have included papers presented at the recent 
Fourth International Congress of Bridge and 
Structural Engineering. The present report is 
intended to give an overall view of present- 
day possibilities in the dimensioning of struc- 
tures on the basis of observation of scale models. 

The inadequacy of analytical methods is first 
noted, in particular when the behaviour of a 
structure beyond the elastic limit is envisaged. 
A forecast beyond the elastic limit, the report 
states, is demanded by modern conceptions of 
safety. Mechanical similarity is treated generally 
both for static and dynamic equilibrium. The 
first case considered deals with prototype and 
model of the same material, of undefined mecha- 
nical properties. The general case is then con- 
sidered where the model and prototype are made 
of different materials, elastic equilibria being 
considered as particular cases. Two dimensional 
equilibria and the equilibria of structures are 
dealt with in detail. 

As regards the construction of models, the 
choice of scale is looked into, as well as the 
properties of the materials used in the construc- 
tion of models, particularly elastic materials. 
The technique of stress application to models is 
also mentioned. Then follows a description of 
the methods of determination of displacements, 
of extensions and of tensions in models. For 
extensions, the advantages and disadvantages of 
standard extensometers are described, with the 
general conclusion that electrical extensometers 
are the most suitable for measuring extensions of 
models. The investigation of statically determi- 
nate stresses by. the method of coating with 
brittle varnishes is also described. Special 
methods of investigation are also described, 
with the note that their present interest is slight 
except for structures which are only externally 
statically indeterminate. The method of photo 
elasticity is only very briefly treated. The con- 
clusions mention the possibilities and the require- 
ments of experimental methods. 





The ‘‘ Argonarc’’? Welding Torch 


WE have received some details of equipment 
developed by the British Oxygen Company, Ltd., 
Bridgwater House, Cleveland Row, St. James’s, 
S.W.1, for welding stainless steels by the “* Argon- 
arc’ spot welding process. The main character- 
istic of this process is that, whereas normal 
spot, welding methods need a comparatively 
high current to raise the contact area to welding 
temperature, the “ Argonarc” equipment uses 
the heat from a low-current arc struck between 
a tungsten electrode and the workpiece. 

Briefly, the equipment consists of a spot 
welding torch, a single-operator transformer 
welding set, a spot welding control cabinet, a 
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timing control unit and a regulator and metering 
tube assembly for the argon which is supplied 
from a cylinder (shown in one of our illustra- 
tions). The torch, as illustrated, is fitted with a 
water-cooled copper shield, an insulated handle, 
a starting trigger switch, a collet release lever and 
a tin diameter tungsten electrode. 

In operation, the current and arc time are 
adjusted to suit the properties and thickness of 
the material and the torch is held over the point 
at which it is intended to make a weld, as illus- 
trated herewith. Manual pressure is exerted on 
the torch to bring the workpieces into intimate 
contact. Then the trigger switch is actuated, 





** Argonarc ’? Welding Transformers and 
Control. Cabinet 


whereupon the control equipment switches on, 
in correct sequence, the gas and cooling water 
supplies followed by the h.f. current and the 
main welding power. During the welding process 
the arc, the tungsten electrode, and the area of 
the spot, are protected from the atmosphere 
by a shroud of argon gas. This condition is 
held for a preset period, after which all supplies 
are cut off except the argon, which is allowed to 
flow until the tungsten electrode has cooled. 
The torch can then be lifted and the sequence of 
operations can be repeated on the next spot weld. 

The “ Argonarc”’ spot welding torch is 
designed for joints that are inaccessible to 
ordinary spot welding equipment. A particular 
advantage claimed for the process is the ability 
to join workpieces of unequal thickness, pro- 
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vided ‘that the top sheet is not more than tin 
thick. The method is also suitable for tag, 
welding butt joints in thin gauge sheets. 

The single-operator welding set  “ Acp 
250/B ") comprises an oil-immersed co nbineg 
welding transformer and regulator wound fo; 
connection on the primary side either to « sin 
phase supply or to two lines of a thre:-phase 
supply at 175V to 550V, 50 c/s. On the second. 
ary side of the transformer, the striking voltage 
is 100V. Current regulation is effected by two 
rotary selector switches, giving forty-nine <cttings 
between 20A and 250A. 

The transformer tank, as_ illustrat<d, jg 
mounted on solid rubber tyred wheels an‘ there 
is a steerable front wheel and towbar. /. panel 
lamp is installed to illuminate the current s:lector 
plate. 

On the right of our illustration is the spot 
welding control cabinet which is mounted on three 
cast iron wheels and has detachable sides. The 
control equipment consists of a water, argon, 
and current distributor for connection to the 
welding torch leads, a 300A single-pole contag. 
tor, an h.f. unit, an auxiliary transformer, 
warning lamps, fuses and a connector. 

Mounted above this cabinet, and bolted to it, 
is the timing control unit, which governs the 
spot welding time and the after-weld flow of 
argon. On the back of this control unit is the 
argon solenoid valve which controls the gas flow. 
The control unit is fitted with a stand to take a 
165 cubic feet cylinder of argon gas. The equip- 
ment includes an argon metering tube assembly. 





Surveying by Helicopter 

Tue directors and executives of the Bristol 
Waterworks Company recently made an aerial 
survey in a helicopter of work in progress under 
their current development programme. A 
Bristol “‘ Type 171’ machine was used, which 
made two flights from Filton lasting rather less 
than an hour and covering some 70 miles over 
Filton, Knowle, Barrow, Chew Stoke, Bishop 
Sutton, Blagdon, Portishead, Redcliffe Bay, and 
Shirehampton. The ability of the helicopter to 
hover and to fly slowly at low altitudes with 
safety, together with the relatively unobscured 
view which is obtainable from the craft, make it 
particularly suited for aerial survey work, 
although its use in this particular civil role is 
said to be novel. The inspection undertaken on 
this occasion would have taken several days by 
road, and there were parts of the area which 
would have been difficult to inspect on foot. 

At Chew Stoke work is in progress on a 
£1,500,000 reservoir scheme. It will store some 
4500 million gallons of water with a surface area 
of 1200 acres, and will be regional in application 
in that it will supply Bath, South Gloucestershire 
and North Somerset, including Weston-super- 
Mare. A new housing estate is being built 
primarily for those families displaced from the 
reservoir valleys. In addition, a new service 
reservoir at Knowle will be fed with soft 
water from the new reservoir. On the Hartcliff 
housing estate, which will ultimately provide 
homes for a population of nearly 20,000, two new 
service reservoirs and a pumping station are 
being built. ee 

The flights are considered particularly signifi- 
cant in that they may foreshadow greater use of 
the helicopter for this kind of work in parts of 
the country where there is probably even greater 
need for similar helicopter reconnaissance 
flights. 





LECTURES ON CORROSION.—The University of Liver- 
pool has announced a course of nine extension lectures 
on “ Corrosion,” which will be given during the Lent 
term beginning on January 9, 1953. The lectures form 
part of the University’s annual programme of advanced 
refresher courses for graduates and others in industrial 
or research establishments. They will deal with the 

ral principles of corrosion of both ferrous and non- 
on metals under various industrial conditions, 
and with the present state of knowledge about the pro- 
tection, testing and selection of materials. The lectures, 
which will be delivered on Friday evenings, at 5.30 p.m., 
will be directed by Dr. S. J. Kennett, of the University’s 
Department of Metallurgy. The fee for the course is 
£2 2s., and application forms and full details can be 
obtained from the Director of Extra-Mural Studies, 
9, Abercromby Square, Liverpool, 7. 
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Circular Scale Switchboard 
Instruments 


Mov!NG-IRON ammeters and voltmeters with 
4in and 6in diameter dials and 240 deg. circular 
gales, suitable for switchboard mounting are now 
available from Crompton Parkinson, Ltd., 
Crompton House, Aldwych, London, W.C.2: 
There re two versions—one, “ CPKA,” for 
aiternaiing current and the other, “CPA” 
for direct current. The instruments incorporate 
a movement similar to that of the Crompton 





Circular Scale Ammeter 


Parkinson 34in dial ammeters and voltmeters 
introduced recently. Each of the new instru- 
ments is housed in a moulded plastic case, which 
is identical with that of the company’s existing 
range of wattmeters, frequency meters, and power 
factor indicators. 

All the meters are designed for mounting flush 
with, or projecting from, the switchboard. The 
projecting form of instrument is illustrated here- 
with. For flush mounting a square bezel is pro- 
vided ; it fits closely to the mounting board to 
restrict the collection ‘of dust. The circular 
scale movements have been designed to comply 
with Admiralty requirements including a form 
of shock test ; for example, the jewels are spring- 
mounted to protect the pivots from shock. 





A 100-Ton Horizontal Press 


WE reproduce on this page a photograph of a 
new 100-ton bulldozer or long-stroke horizontal 
press which has just been completed at the 
works of the Bronx Engineering Company, 
Ltd., of Lye, near Stourbridge. These machines, 
with their long stroke and open design, are 
suitable for a wide range of bending, setting, 
punching and other work. 

The new machine has a crosshead 10in high 
by 36in long with a stroke of 16in, there being a 
die space of 30in with the crosshead in its for- 
ward position. The machine is of fabricated 
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steel plate construction and it has hardened and 
ground crosshead slideways which can 
removed and replaced when worn. The cast 
steel crosshead, which has two tee slots cut 
across the full width of its face, has the crank- 
pins shrunk and keyed in position. 

machine is driven by a 10 h.p. motor 
through vee belts to the rim of a heavy machined 
and balanced flywheel, which incorporates a 
slipping device to prevent damage from over- 
loading. A dry multi-plate friction clutch and 
automatic brake incorporated in the transmission 
give instantaneous starting and stopping of 
the crosshead through foot-operated pedals on 
each side of the machine. The gearing is of 
cast steel throughout with machine cut teeth 
hardened where necessary. Final drive to the 
heavy forged steel cranks connected to the cross- 
head is by counterbalanced bull wheels. 

The flywheel shaft of the machirie runs in 
anti-friction bearings and the overload safety 
device built into the flywheel is in the form of a 
slipping disc. A second protection of the drive 
is given by setting the main clutch to slip on 
overloading. 





An Oil-Fired Unit Heater 


A COMPACT unit heater, designed to burn 
paraffin, any grade of fuel oil, or combustible 
waste oils, such as from engine sumps, &c., 
has for some time been made for export only 
by the Lion Stamping Company, Ltd., of 
Stratford, London, E.15. This heater, which has 
now been introduced to the home market, is 


made under American patents. It is particularly 


designed to give a high degree of heat radiation 
at floor level and, depending upon the fuel used, 
it is stated to give a heat output of from 10,000 
to 35,000 B.Th.U. per hour over the range of 
controlled settings. It is particularly intended for 
use in workshops, industrial buildings, stores, 
constructional sites, garages, &c., where it is 
desirable to use paraffin or fuel oil, and economy 
can be promoted by burning waste oils. No 
motor, fan, injector or other mechanical means 
is used to promote or maintain combustion 
of oil in the unit, and it can be placed in any 
suitable position ready for operation once the 
Sin diameter flue has been connected. Its tank 
holds 3 gallons of fuel—sufficient for forty-eight 
hours at the low, or twelve hours at the high heat 
settings. 

One of the “ Leostat’”’ heaters, as they are 
known, can be seen in the illustration we repro- 
duce on this page. The heater weighs just under 
30 ib, and is mainly of fabricated sheet steel 
construction. It consists of four main units: a fuel 
tank; a thermostat air supply control unit; a 
combustion chamber, to which is fitted the 
exhaust gas outlet and flue connection, and is 
supported by a flat base plate ; and a perforated 
burner ring, which is set between the tank and 
the combustion chamber and provides a supply 
of secondary combustion air. 

Combustion takes place in the heater directly 
on the surface of the oil in the tank, and the 
burning gases pass into the burner ring through 
a large orifice in the top 
of the tank. The tank 
has a filler hole on one 
side and oil poured into 
this hole flows down a 
tube to the bottom of 
the tank—an arrange- 
ment which permits the 
tank to be filled whilst 
the heater is in oper- 
ation. On the opposite 
side to the filler cap is 
an ignition hole, the 
locking cap of which 
has projecting down- 
wards from it a stem 
carrying an asbestos 
wick. 

A tube, projecting 
a short distance at the 
front of the tank extends 
down almost to the base 
of the tank, and serves 
to introduce the air for 
primary combustion 
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through a slot cut down its full length. The bi- 
metal thermostat unit is mounted on the top 
of this tube and it reacts to the heat radiated 
from the side of the combustion chamber to 
control the size of the opening through 
which air is admitted to the tube, and thus 
to the surface of the burning oil in the tank. 
This thermostat can be adjusted to give the heat 
setting required by means of a rotating switch 
on a graduated dial. A further control on the 
rate of combustion can be exercised by adjust- 
ment of a draught regulator in the flue uptake. 
When it is required to extinguish the heater, 
the thermostat switch is turned to zero, and the 
air supply to the tank is then cut off. The oil con- 
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tinues to burn for a short while, but if it is desired 
to extinguish it without delay, the locking clamp 
holding the tank to the base is released, and the 
tank can then be pulled out and a “ snuffer cap ” 
placed over the combustion orifice to cut off 
the supply of air to the surface of the fuel. 

When it is required to light the heater the 
ignition cap is unlocked and pulled out and, 
after its wick has been ignited, it is pushed back 
into the hole. This cap is left loosely in position 
to admit the extra air necessary to promote com- 
bustion until the surface of the oil is well alight, 
when the cap is pushed right home and locked. 

In the course of a recent visit to the maker’s 
works, we were shown a number of the heaters 
in use in the offices and the workshops. Despite 
the various types of fuel which were being burnt, 
the standard of heating was good and there was 
no suggestion of oil fumes where the flues 
exhausted to the outside of the building. In 
some parts of the shops the heaters had their 
flues exhausting direct to the surrounding atmo- 
sphere, and in these cases there was but a faint 
suggestion of fumes, which only became appre- 
ciable when ‘quick changes were made to the 
thermostat control. 





A Light Tractor-Operated Shovel 


A TRACTOR-OPERATED shovel, which is adapt- 
able for a useful range of excavating and trench- 
ing work, has been introduced by John Allen 
and Sons (Oxford), Ltd., Cowley, Oxford, to 
bridge the gap between the smaller sizes of crawler 
mounted excavators and hand labour. The 
machine can be fitted with buckets between 18in 
and 24in wide, and in the photograph we repro- 
duce overleaf it has an 18in trench hoe bucket. 
All of its working movements are hydraulically 
operated from a platform on one side and any 
medium sized agricultural tractor with a rear 
power take-off can be used with the machine. 
It is designed to cut trenches up to 2ft wide to 








Tractor - Operated Shovel 


a depth of 8ft 6in and its maximum loading 
height is 12ft 9in. 

The machine consists ef a rigid fabricated 
frame of steel joists mounted on widely spaced 
pneumatic-tyred rear wheels and supported at 
the front by a heavy draw-bar coupled to the 
tractor. At the front, as can be seen from our 
illustration, a vertical column with rigid supports 
carries the tubular boom and provides the 
anchor points for the boom operating cylinders. 
A hydraulic unit behind the boom column is 
driven by the power take-off from the tractor 
and incorporates a 25-gallon reservoir and three 
sets of hydraulic pumps with their controls. 
The bucket arm is hinged at the top of the 
boom. 

The vertical movements of the boom and the 
movements of the shovel arm are each operated 
by a double-acting 4in bore hydraulic cylinder 
using fluid at a pressure of 1000 Ib per square 
inch. The boom is swivelled on the column by 
means of two single-acting hydraulic cylinders 
using fluid at 750 Ib per square inch. By using 
a separate hydraulic pump for each of these 
working movements, a full supply of pressure 
fluid is ensured at all times when a combination 
of movements is required. 

Three levers are used to control all move- 
ments—one to raise and lower the boom, one 
to operate the bucket arm and the third to swing 
the boom horizontally to the right or left. Whilst 
the machine is working a pair of heavy sprags 
adjacent to the wheels dig into the ground and 
resist the pull of the bucket as it digs into the 
soil. 





Report of the Aslib Aeronautical 
Group 


On September 27, 1951, a meeting of repre- 
sentatives from various aeronautical organisa- 
tions decided to form a subject group of the 
Association of Special Libraries and Information 
Bureaux, to consider the problems of library 
and information services in the aeronautical 
field. 

Four working parties were appointed and 
their reports have now beert published. The 
immediate aim of the aeronautical group is to 
establish more efficient library and information 
services in the industry. Another aim of the 
group is to establish mutual co-operation between 
the various aeronautical libraries and information 
bureaux that exist. This implies some stan- 
dardisation of techniques and practices in the 
various organisations, and a closer liaison 


than has existed in the past. 

A longer term aim of the aeronautical group is 
a central information service covering all tech- 
nical information of interest in the aeronautical 
field in whatever form it is issued. This service 
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would need to be sup- 
ported by _ reference 
libraries holding master 
copies of the inform- 
ation and able to pro- 
duce copies on request, 
where necessary, on a 
commercial basis. Al- 
though the information 
service would have to be 
a Ministry of Supply 
organisation to meet 
security requirements, 
that part of the reference 
library dealing with pub- 
lished information could 
be operated by another 
organisation, it is stated; 
the essential requirement 
would be truly compre- 
hensive cataloguing by 
the central information 
service. 

The main work of the 
group to date is covered 
in the reports of the 
four working parties 
that have been appoint- 
ed. These are reproduc- 
ed in the form of ap- 
pendices as follows : 
Report of the Working 
Party on Abstracts ; Comments on the Nationaal 
Luchtvaartlaboratorium (Amsterdam) Proposals 
for cataloguing Aerodynamic Data ; Report of 
a Working Party on a Union Catalogue of 
Periodicals and Reports; the Revision of 
Aeronautical Sections of the Universal Decimal 
Classification. 

The report states that a considerable amount 
of time would be saved by librarians, informa- 
tion officers and specialists who maintain card 
indices of information if such cards were included 
at the back. of reports by the originators. The 
National Advisory Committee for Aeronautics 
(U.S.A.) already do this and the Royal Air- 
craft Establishment will soon issue catalogue 
cards with its reports and notes. To be really 
useful, the report continues, all acronautical 
establishments should co-operate, and it is 
necessary to establish a common format and 
coding system. The data sheets of the Royal 
Aeronautical Society are stated to be a valuable 
attempt to systematise data of value to designers 
and technicians. The scheme proposed by the 
N.L.L. Amsterdam, which is discussed in the 
report, is a method of cataloguing aerodynamic 
data. Both these methods are restricted, in 
scope and it would appear profitable to consider 
the steps needed to systematise the recording of 
all aerodynamic data. It is suggested in the 
report also that as newcomers to the aeronau- 
tical field are confronted with a vast amount of 
literature from a host of sources, a booklet 
listing the originating agencies and the scope of 
the principal libraries would be extremely 
useful. 

Within the bounds set by security it is empha- 
sised in the report that there should be 
the greatest possible exchange of informaticn 
between Commonwealth countries and members 
of N.A.T.O. To this end the aeronautical group 
has already established contact with aeronautical 
libraries in several of these countries, and it is 
obvious that many common problems exist. 
The group is considering the possibility of hold- 
ing an international conference in March, 1953. 





African Engineering News 


( By Our South African Correspondent ) 


Activities of the S.A. National Physical 
Laboratory 


Of particular interest amongst the 
activities of the South African N.P.L. is a 
method of exploring the structure of the surface 
layers of the earth’s crust, by measurements on 
the seismic waves produced by a 10 Ib hammer. 


The method is cheaper and less cumbersome . 


than the usual methods of seismic exploration, 
in which small explosions are used. In pre- 
liminary trials, data on the depth of underlying 
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rock structures were obtained, which were jp 
good agreement with bore-hole data, down to 
depths of 100ft. Further field trials are being 
made by the Geological Survey to determing 
whether the instrument is satisfactory for prac. 
tical use in investigating the foundations of 
structures such as dams and other engineering 
works. 

In research on the production of cement 
from South African blast-furnace slag with g 
high content of magnesia, it has been showy 
that the magnesia is present in a form which 
will not be harmful to the resulting cement. 
This project is one of several others connected 
with the use of high magnesia limestones. which 
are plentiful in South Africa, where high calcium 
limestones are scarce. Research on the pro. 
duction and use of blue limestones is supported 
through a research fellowship provided by the 
manufacturers. Engineers here are becoming 
increasingly interested in the causes of deteriora. 
tion of concrete and the Institution of Municipal 
Engineers has provided three Fellowships to 
investigate methods of reducing the disintegra- 
tion of concrete sewers. It is believed that this 
is caused by sulphuric acid produced by bac. 
teria in the sewer atmosphere, and microbiological 
aspects of the problem are being investigated 
by one of these research fellows. Aspects of 
concrete technology and engineering connected 
with this problem are being investigated by two 
other research workers. 


Sordwana Bay and Natal’s Industrial Future 


The visit of Cabinet Ministers, includ- 
ing the Prime Minister, to Sordwana Bay recently 
may have far-reaching consequences on South 
African industry. The ministerial party was 
aceompanied by engineers and other officials, 
and the object of the visit was to investigate 
the possibilities of building a new harbour on 
the Union’s east coast seaboard, 170 miles 
north-east of Durban. A survey of the sea-bed 
and approaches to Sordwana Bay was made 
in May this year; the bottom was found to 
be sandy with the exception of an inshore reef. 
Lake Sibayi, which is separated from the bay 
only by a sand dune, would make a natural 
anchorage once a channel is dredged. 

The immediate reaction to the scheme is 
that Sordwana would provide a natural outlet 
for the Transvaal’s coal and for the Eastern 
Transvaal industrial area once a rail link has 
been established. At the present moment 
most of the Transvaal’s coal and much of its 
imports pass through Lourengo Marques. 
It would also have the effect of relieving Durban 
of much of the Zululand traffic, which, with 
the rapid developments in that area, is becoming 
considerable. Earliest official reports on Sord- 
wana Bay and Lake Sibayi date back to 1889, 
when H.M.S. “‘ Stork” made a survey. Prac- 
tically ever since there has been talk of another 
port on the east coast. Sordwana Road, as 
it is called, is a small anchorage 170 miles north- 
east of Durban and 30 miles from Kosi Bay. 

It was first mentioned as a potential harbour 
in 1922, when it was visited by Sir George 
Buchanan, a prominent consulting engineer, 
with the late General Smuts, who was then 
Prime Minister. Sir George, at that time, 
recommended Kosi Bay in preference, but there 
was a hitch through the Portuguese claiming 
it as Mozambique territory. For some years 
Sir George Buchanan’s opinion that Kosi Bay 
was the only possible port was accepted, but 
recently it was suggested that it was too far 
north and once again attention was focused on 
Sordwana. Although no official report has 
been issued, it is now known that there are no 
insurmountable problems involved in converting 
Sordwana Bay and Lake Sibayi into a second 
Natal port. The approaches to the bay are 
similar to those of Durban harbour, with deep 
water running fairly close inshore and both the 
recent sea and land expeditions are entirely 
satisfied that it is quite suitable for a harbour. 





Geopnysicist’s Lecture.—At the meeting in Hanover, 
to be held at the beginning of December, of the members 
of the European Association of Exploration Gceo- 
ge mes Dr. A. T. Dennison, of the research station at 

irklington Hall, Nottinghamshire, will read a_ paper 
entitled ‘‘ A Device for Overcoming the Effects of Static 
on Seismic Shock Signals.” 
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{ingineering and Shipbuilding Wages 

At the end of last week there were further 
conversations on wages between the Confedera- 
tion of Shipbuilding and Engineering Unions and 
the Engineering and Allied Employers National 
Federation and the Shipbuilding Employers’ 
Federation. The union leaders had sought 
these talks in the hope that the employers would 
extend the amounts of the wage increases which 
they have offered. The increases offered, it will 
be recalled, were 2d. an hour, that is 7s. 4d. a 
week, for engineering workers, and 7s. 6d. a 
week for workers in the shipbuilding and ship- 
repairing industry. 

At last week’s conferences with the employers’ 
federations, the union representatives reported 
that the offers had been considered inadequate 
by the delegate conference of the thirty-eight 
unions comprising the Confederation of Ship- 
building and Engineering Unions. The employers’ 
representatives pointed out, however, that it 
was impossible to make any advance on those 
offers. Last Friday, the executive council of the 
Confederation of Shipbuilding and Engineering 
Unions considered the employers’ latest reply, 
and decided that the increases offered should be 
accepted. It is understood that the increases 
are to take effect immediately and, in a full year, 
will add round about £40,000,000 to the wages 
bills of the engineering and shipbuilding indus- 
tries. 


Steel Production 


The British Iron and Steel Federation has 
stated that the annual rate of steel production 
in this country in October was the highest ever 
recorded in that month. The weekly average 
output of steel ingots and castings was 327,800 
tons, and production was thus at an annual 
rate of 17,044,000 tons, compared with a rate 
of 15,629,000 tons in October last year. The 
annual rate of steel production over the first 
ten completed months of this year was 15,917,000 
tons. Pig iron output in October was at an 
annual rate of 10,616,000 tons, compared with 
a rate of 9,865,000 tons in October, 1951. The 
Federation has emphasised, in presenting these 
figures, that iron and steel output is now bene- 
fiting increasingly from the new plant and exten- 
sions resulting from the industry’s post-war 
development plan. 

Last Monday in the House of Commons, 
the Minister of Supply, Mr. Duncan Sandys, was 
asked to what extent steel supplies had improved 
during the last six months and what the total 
amount for this year was expected to be. In 
his reply, the Minister said that, in the six months 
March to August this year, steel supplies from 
all sources available for home consumption and 
exports were 8,490,000 ingot tons, compared 
with 8,360,000 ingot tons in the corresponding 
period of 1951. Total supplies this year should 
be rather above 18,000,000 ingot tons. Although 
that was about 1,000,000 tons above the rate in 
1951, it still fell short of present requirements. 
In answer to a further question about steel from 
the U.S.A., the Minister said that by the end of 
October, about 600,000 tons of steel, pig iron and 
scrap had arrived in this country. It was expected 
that a further 200,000 tons would arrive by the 
end of this year. The Minister added that, 
during this year, it was anticipated that steel 
equivalent to 2,000,000 ingot tons would be 
imported mainly from Western Europe, North 
America and Japan. 


Employment and Unemployment 
In its latest report on the employment situation 
in Great Britain, the Ministry of Labour states 
that, at the end of September, the total working 
population numbered 23,390,000 (16,017,000 
men and 7,373,000 women). That total was 
12,000 (all women) below the figure returned 
at the end of August. At’the end of September, 
there were 873,000 in H.M. Forces, and the 
number in civil employment was 22,174,000 
(14,961,000 men and 7,213,000 women). 
In its analysis of civil employment, the 
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Ministry shows that at the end of September 
there were 4,155,000 people engaged in the basic 
industries, which was 17,000 fewer than at the 
end of August. The biggest decline was in agri- 
culture (10,000) and in transport (6000), and is 
attributable to seasonal changes. In coal 
mining, however, there was a drop of 1000 in the 
number employed, the total at the end of Sep- 
tember being 720,000. Nevertheless, since the 
end of last year, there has been a net addition 
of 22,000 to the labour force of the collieries. 
In the manufacturing industries during Septem- 
ber, there was an addition of 30,000 to the 
number employed, the total at the end of the 
month being 8,599,000, The biggest increase 
occurred in the textile trades, although there 
were additions, of 3000 in each case, to the 
manufacturing groups classified as ‘* vehicles ”’ 
and “‘ engineering, metal goods and precision 
instruments.” In those two groups together 
there were 3,652,000 workers engaged at the 
end of September. In “ other industries and 
services,” there was some decline in the number 
employed. The figure for building and con- 
tracting, for example, dropped by 1000 to 
1,445,000. In professional, financial and mis- 
cellaneous services, the number employed at the 
end of September was 3,971,000, or 28,000 
fewer than at the end of August. 

The unemployment figures given in the report 
relate to October 13th, on which date 397,893 
people were registered as out of work, compared 
with 389,620 a month earlier. It is estimated 
that the unemployed represented 1-9 per cent 
of the total number of employees. The October 
figure included 47,222 people described as 
“temporarily stopped,” and 82,801 married 
women. 


Lead 


In August last, the Ministry of Materials, 
after providing for a strategic stockpile of lead, 
made some preliminary arrangements for the 
disposal of its commercial stocks after the end 
of public trading. These arrangements were 
agreed with the lead producers and the London 
Metal Exchange and were intended to apply 
to the period during which Government stocks 
would be the main immediate source of lead. 

The Ministry of Materials has now stated that 
this transitional period is coming to an end and 
that lead producers and merchants should be 
able to supply all requirements for prompt 
delivery. As originally contemplated, the Minis- 
try will no longer guarantee to sell for prompt 
delivery through the Government broker as soon 
as it is satisfied that there is sufficient lead 
immediately available from normal trade sources. 
It is expected that this stage will be reached in 
the course of the next few weeks. Arrangements 
have now been made for the sale to the pro- 
ducers of most of the Ministry’s remaining com- 
mercial lead stocks, and pricing will be on the 
basis of the monthly average London Metal 
Exchange quotation over a period of fourteen 
months. The Ministry will then be left with a 
residue of about 9000 tons. This tonnage will 
be available to meet current needs of lead con- 
sumers to the extent that they cannot be supplied 
from normal trade sources, and the balance will 
be disposed of gradually during the next few 
months as opportunity offers. 


Work Stoppages in the U.S.A. 


The U.S. Bureau of Labor Statistics has 
recently published an analysis of work stoppages 
which occurred in the U.S.A. in 1951 on account 
of industrial disputes. In this analysis all the 
known stoppages were included if they arose 
from disputes involving six or more workers and 
continued for at least one full day or shift. 

According to the Bureau, the number of 
work stoppages which began last year was 
4737, compared with 4843 in 1950. In addition, 
151 stoppages which actually began at the end 
of 1950 were carried on into the early part of 
last year. In general, the stoppages of work in 
the U.S.A. last year were of shorter duration 






than in the earlier post-war years, the average 
duration being 17-4 days, compared with 19-2 
days in 1950 and 21-8 to 25-6 days during the 
years 1946 to 1949. The total number of working 
days lost through last year’s stoppages was 
22,900,000, the lowest figure recorded since 
1944, and the total number of workers involved, 
2,220,000, was also lower than in most of the 
other post-war years. There were nineteen 
stoppages, involving 10,000 or more workers. 

The Bureau’s analysis goes on to state that 
about 44 per cent of the disputes leading to 
stoppages of work were through “ monetary 
issues,” such as wages and hours, pensions and 
social insurance. Disputes arising from questions 
concerning working conditions other than wages 
and hours were responsible for about 28 per cent 
of the stoppages and 18 per cent of the total 
working days lost. About 14 per cent of the total 
number of work stoppages were caused primarily 
by disputes about questions of union organisa- 
tion. The industry groups mainly affected by 
work stoppages last year were the textile pro- 
ducts and machinery groups, in which the loss 
of time amounted to 3,490,000 and 3,370,000 
working days respectively. Other industry 
groups in which more than 1,000,000 working 
days were lost included the primary metal indus- 
tries ; fabricated metal products; electrical 
machinery, equipment and supplies ; transport 
equipment ; mining ; construction ; and trans- 
port, communication and other public utilities. 
In the mining industry, the Bureau’s analysis 
shows there were 622 stoppages of work last 
year, compared with 508 stoppages in 1950 and 
476 in 1949, 


Industrial Production 


The debate on the address in reply to the 
Queen’s Speech was continued in the House of 
Commons last Monday and Tuesday, the speeches 
on both days dealing with various aspects of the 
economic situation. On Tuesday, in the course 
of the debate, the Chancellor of the Exchequer, 
Mr. R. A. Butler, referred to industrial production 
in this country. He said that in the metal-using 
industries—engineering, shipbuilding and elec- 
trical goods—production was up by 54 per cent 
in the first half of this year. The value of output 
of some more important classes of machinery was 
up by as much as one-quarter over the same 
period of 1951 and in some classes even more 
than that. In the shipyards, total completions 
in the first nine months of this year were rather 
higher than last year, and the biggest yards were 
fully booked for at least three or four years 
ahead. 

The Chancellor went on to say that, owing to 
the shortage of steel, new building work for 
manufacturing industry would this year turn out 
less than in 1951 by about 10 per cent. Now 
that more steel was available, however, more 
licences were being issued for factories, and it 
was expected that the work done in 1953 would 
be nearly 10 per cent higher than in 1951. That, 
he claimed, with the general level of industrial 
investment—which was high—should prove that 
the Government meant business in supporting 
the fine efforts of home manufacturing pro- 
duction. 


Coal Output and Stocks 


Last week’s coal production amounted to 
4,572,600 tons, of which 4,362,000 tons came 
from the deep mines and 210,600 tons from open- 
cast workings. Output was thus about 60,000 
tons less than in the preceding week, but nearly 
90,000 tons higher than in the corresponding 
week of last year. In the first forty-five weeks 
of this year the total saleable output of coal in 
this country was 194,349,500 tons, compared 
with 191,733,200 tons in the corresponding 
period of last year. Inland coal consumption in 
the first forty-four weeks of this year totalled 
170,464,000 tons—or 3,300,000 tons less than in 
the comparable period of 1951—and on Novem- 
ber Ist distributed stocks amounted to 19,480,000 
tons, against 16,974,000 tons on November 3, 
1951. 
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Air and Water 


VENEZUELAN DesTROYER.—Vickers-Armstrongs, Ltd., 
announces that the first of the three destroyers which 
the company is building for the Venezuelan Navy 
will be launched from the Barrow-in-Furness shipyard 
on November 19th. The ship, F.N.V. “* Nuerva 
Esparta,” will be named by Senora Yolanda de Sosa- 
Rodriguez, the wife of His Excellency the Venezuelan 
Ambassador. 


Tue “Comet” Accrpent aT RomMe.—On October 
26th, at Ciampino Airport, Rome, a “* Comet ” aircraft, 
operated by British Overseas Airways Corporation, was 
involved in an accident during take-off. It was largely 
reported by the Press that this aircraft lost power 
at a critical stage in this operation, leading to the abandon- 
ment of the take-off and an emergency belly landing 
within the precincts of the airport. As a result of a pre- 
liminary investigation by the Chief Inspector of Acci- 
dents, it was announced on November 3rd by the Ministry 
of Civil Aviation that the accident was not attributed 
in any way to failure or malfunctioning of the aircraft 
or its engines. 


Miscellanea 


Cotp GALVANISING SOLUTION FOR Wet SURFACES.— 
Particulars have been issued by Corrosion, Ltd., 16, 
Gloucester Place, London, W.1, of a new preparation 
of its “ Glopane” cold galvanising solution for appli- 
cation to wet iron and steel surfaces. 


Wetveo Hicuway Brivce Drsicn.—A book with 
the above title has recently been published by the James 
F. Lincoln arc welding foundation of Cleveland, .Ohio. 
It is based upon the designs submitted for the com- 
petition recently organised by that body. 


Tue Encrneers’ Gui_p.—Mr. Bryan Donkin has been 
elected chairman, and Mr. T. M. Megaw, vice-chairman, 
of the general council of the Engineers’ Guild. Mr. 
W. A. M. Allan has been elected chairman of the execu- 
tive committee, and Mr. C. L. Champion, vice-chairman. 


CHEMICAL ENGINEERING SCHOLARSHIPS.—The Anglo- 
Saxon Petroleum Company has informed University 
College, London, that it intends to give the College 
£2700 annually for the provision of scholarships in 
chemical engineering, and to provide apparatus for 
furthering the study of chemical engineering in the 
Ramsay Memorial Laboratory. 


“ Prxe Dieser ” MARINE ENGINE.—We are informed by 
The Parsons Engineering Company, Ltd., that the 
“ Pike Diesel ” mentio in “* Marine Engines at the 
Motor Show ” in our issue of November 7th, is not the 
company’s first diesel engine conversion, several Petter 
engines having been converted and also a Meadows 
“330 ” engine which was named “ Porpoise.” 


Kent REFINERY.—Last week the oi] tanker “ British 
Skill ” arrived at the Isle of Grain refinery of the Anglo- 
Iranian Oil Company, Ltd., with 27,000 tons of crude 
oil from Kuwait. The oil is being pumped ashore to 
storage tanks as part of the initial operations towards 
bringing “‘on stream” the first stage of the refinery, 
which is the distillation unit with a capacity of 4,000,000 
tons per annum. 


GRANGEMOUTH REFINERY.—The output of motor 
spirit from the Grangemouth refinery of the Anglo- 
Iranian Oil Company, Ltd., will be increased from 
370,000 gallons to 500,000 gallons per day when the 
new catalytic cracker group, which includes a vacuum 
distillation unit with a capacity of 580,000 tons per 
annum, comes “ on stream” this month. It is expected 
that a twin unit at the Llandarcy refinery will also be 
commissioned at the same time. 


Factory Errictency Exutsirion.—The Birmingham 
Industrial Safety Group is organising a Safety and Fac- 
tory Efficiency Exhibition, which will be held at Bingley 
Hall, Birmingham, from June 19 to 26, 1953. In connec- 
tion with it, there is to be a week-end conference, begin- 
ning on June 19th, on the subject of “* Training for 
Safety and Health.” Particulars of the exhibition and 
conference can be obtained from Mr. A. G. Cogswell, 
Fort Dunlop, Birmingham, 24. 


THe AMERICAN MAGNESIUM INDUsTRY.—A group of 
metallurgists, representing various European countries, 
is now in the U.S.A. to study productivity in the American 
magnesium industry, under the auspices of the Organisa- 
tion for European Economic Co-operation. The 
secretary of the group is Dr. John L. Sag con- 
sultant to Essex Aero, Ltd., and Mr. E. F. Maillard, 
chief metallurgist of Essex Aero, Ltd., is the only other 
English member of the team. The team’s intention is 
to visit every magnesium plant of major importance in 
the eastern area of the U.S.A. during its tour. 


INSTITUTION OF CIviL ENGINEERS’ AWARDS.—The 
Institution of Civil Engineers has announced the awards 
which have m made for papers read during the 
1951-52 session. These awards are listed below: A 
Telford Gold Medal to Dott. Ing. Carlo Semenza for 
his paper on “ The Most Recent Dams by the Societa 
Adriatica di Elettricita in the Eastern Alps”; The 
Coopers Hill War Memorial Prize to E. J. Hamlin, 
D.Sc., M.L.C.E., for his paper on ““ Sewerage and Sewage 
Disposal in Sub-Tropical Countries, with Special 
Reference to South Africa and Mauritius” ; Telford 
Premiums have been awarded to: A. A. Fulton, B.Sc., 
M.LC.E., for his paper on “ Civil Engineering Aspects 
of Hydro-Electric. Development in Scotland” ; M. C. 
White, B.Sc., M.LC.E., for his paper on “ The Design 
and Construction of the New Deep-Water Quays at 
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Leith” ; R.H. MacDonald, M.A., A.M.LC.E., for his 
paper on “ Relation Between Daily Rainfall and Flow 
of the River Shin”; J.T. vert, M.A., M.1.C.E., 
F.R.LC., and P. M. Amcotts, A.M.I.C.E., A.M.I.W.E., 
jointly, for their paper on “* Some Problems in the Dis- 
posal of Industrial Effluents and Domestic Wastes.” 
A Crampton Prize has been awarded to W. Storey 
Wilson, M.C., B.Sc., M.1.C.E., and F, W. Sully, M.1.C.E., 
jointly, for their paper_on “ The Construction of the 
Caisson Forming the Foundation to the Circulation- 
Water Pump-House for the Uskmouth Generating 
Station,” and a Manby Premium to B. G. Neal, M.A., 
Ph.D., and P. S. Symonds,. Ph.D., Foam for their 
paper on “ The Rapid Calculation of the Plastic Col- 
lapse Load for a Framed Structure.” 


HANDBOOK ON COLLIERY Ropes.—The National Coal 
Board has just published The Ropeman’s Ha ‘ 
the greater part of which has been prepared by Mr. 
A. E. McClelland, who has Premed 9 many years to 
studying the causes of —— and serious deteriora- 
tion of colliery wire ropes. ¢ book, which describes 
the construction, installation and maintenance of all 
the various kinds of ropes used for mining work, is 
intended to assist colliery ropemen in carrying out their 
duties. It is obtainable from the National Coal Board, 
—e House, Grosvenor Place, London, S.W.1, 
price 5s. 


Tue Late Mr. A. P. Woop.—We record with regret 
the death of Mr. Arthur Pemberton Wood, M.I.E.E., 
which occurred on Friday last, November 7th, at 
Whitefold, Elmsway, Hale Barns, Cheshire. Mr. Wood, 
who was eighty, was formerly managing director of 
The Lancashire Dynamo and Motor Company, Ltd., 
which firm he founded in 1899, for the manufacture of 
electric motors. Initially production was confined to 
direct current motors made in temporary premises at 
Pendleton, near Manchester, while a works was bein 
built at Trafford Park. In 1932 the firm amalgamat 
with the Crypto Electrical Company, Ltd., the new 
company being entitled Lancashire Dynamo and Crypto 
Ltd. Shortly after the amalgamation Mr. Wood retired 
from active participation in the management of the 
business. He nevertheless retained, to the end, a keen 
interest in all the activities of the firm, with the successful 
—— of which he was so closely concerned 
throughout the whole of his career. 


Tue B.1L.S.R.A. Corrosion Report.—The Corrosion 
Committee of the British Iron and Steel Research 
Association has published a booklet entitled ‘* The 
Fight Against Rust,” describing the work of the com- 
mittee, which was originally formed in 1928. The 
account is presented under the four headings of case 
histories, applied research, fundamental research and 
the concluding part offers a summary and practical 
conclusions. Amongst its work the committee has 
investigated the corrosion of standard specimens of 
bare mild steel in different parts of the world, and it 
observes that rusting is — with relative humi- 
dities below 70 per cent. It has been found that the 
excellent rust-resistance of austenitic 18/8 chromium- 
nickel steels is due to the presence of a self-healing 
oxide film containing iron and chromium and the resis- 
tance in the case of the low alloy steels to the formation 
of a more compact and impermeable type of rust con- 
taining a high percentage of sulphate. 


A STRETCH-wWRAP FORMING MACHINE.—A _ Hufford 
stretch-wrap forming machine, valued at £100,000, has 
recently been delivered to the Newtownards factory of 
Short Brothers and Harland, Ltd., Northern Ireland. 
The Hufford machine, weighing almost 75 tons, has a 
150-ton pull and can accommodate skin sheets up to 
66in long and jin thick and dies up to 76in for 180 deg. 
bend at full tonnage. With this process parts that 
would otherwise be difficult to form can be set up for 
norma! production runs. In the Hufford system, a die 
possessing the desired contour is securely mounted and 
remains immovable during the forming process. The 
work is held in tangency to the front of the die and 
stretched almost to yield point. With tension main- 
tained the work is wra around the die, accurately 
moulding itself into and around each die configuration. 
Upon completion of the wrap another stretch is applied, 
which strength exceeds the elastic limit of the work- 
piece. This second stretch “* sets” the contour shape 
and simultaneously raises yield strength of the material. 
bye release the part retains the shape imparted by the 

ie curves. 


MINING COLLECTION AT THE SCIENCE MuseuM.—The 
Mining Collection at the Science Museum is to be 
reopened in a much enlarged form by Mr. Geoffrey 
Lloyd, P.C., M.P., Minister of Fuel and Power, on 
Tuesday next, November 18th. The basic conception 
in the design of the new mining collection, which occupies 
an area of 9000 _— feet, has been to give the impres- 
sion of the actual workings of a mine, where can be 
seen the methods employed in the “ getting ” of minerals. 
Various sub-sections adjacent to the “ mine workings ” 
illustrate the historical development of the many ancil- 
lary services which are essential in mining and which 
have played such an important part in the safety and 
social progress of the miner. he development and 
building of this collection has been made possible by 
the generosity of the many manufacturers of mining 
equipment used in this country. All the work involved 
in displaying the collection, except for the plaster-work 
in the “ coal-mining district,” has been carried out by 
the Museum Workshops staff. The collection will be 
open to the public on and after Wednesday, November 
19th, from 10 a.m. to 6 p.m. on week-days and from 
2.30 to 6 p.m. on Sundays. 
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Personal and Business 


Mr. IAN G. Duncan has been appointed chief ¢ 1 gi 
of Auto Transmissions, Ltd., Coventry. rd 
_ Mr. H. ALTON and Mr. W. Moore have been ap »ointed 
directors of Redpath Brown and Co., Ltd. 
THE Pressey Company, Ltd., Ilford, announces the 
appointment of Mr. J. L. Furner as sales man:zer of 
the tel ions division. 





Tue British BROADCASTING CORPORATION | states 
that Mr. J. W. M. Swanson has been appointed er 7ineer- 
in-charge, Newcastle upon Tyne. 


THe CEMENT AND CONCRETE ASSOCIATION an? ounces 
that its Scottish office has been moved to 2, Kutland 
Square, Edinburgh (telephone, Fountainbridge ‘:)85), 


Mr. Georce H. Burrows, M.I.Mech.E., has retired 
from the position of chief mechanical engineer, !ilking- 
ton Brothers, Ltd., St. Helens, Lancs, which ie has 
held for thirty-three years. 


METROPOLITAN-VICKERS ELECTRICAL COMPAN\. Ltd., 
announces the appointment of Mr. W. A. Coates 
M.I1.E.E., as general sales manager, and Mr. F. Ciurney 
M.1.E.E., as home sales manager. 


Vates PLANT Reaister, Ltd., 14, Lower Grosvenor 
Place, London, S.W.1, has been appointed solv agent 
for the sale and hire of all pile-driving equipment made 
by Woodfield Hoist and Associated Industries. Ltd., 
Rochester. 


THe LorD PRESIDENT OF THE COUNCIL has appointed 
Sir Hugh Beaver, M.LC.E., M.I.Chem.E., to be a 
member of the Advisory Council for Scientific and 
Industrial Research. Mr. I. A. R. Stedeford has resigned 
= the Council because of the pressure of other 

uties. 


Tue Ministry oF Civit AVIATION announces that the 
Chief Inspector of Accidents, Air Commodore Sir 
Vernon Brown, C.B., F.R.Ae.S., will retire at his own 
request at the end of this year. Mr. Patrick Graeme 
Tweedie, at present deputy chief inspector, is to succeed 
Sir Vernon as Chief Inspector of Accidents. 


W. T. Heniey’s TELEGRAPH Works COMPANY, Ltd., 
states that Sir John Dalton is to join the board of the 
company. At the last annual meeting of the company 
Sir Montague Hughman announced his intention to 
retire-and it is understood that Sir John will succeed 
him as chairman of the parent and subsidiary com- 
panies. ; 

MULLaRD, Ltd., states that Mr. L. Atherton, 
A.M.1.E.E., has joined its equipment division to take 
charge of the ~ ge products commercial group. Mr. 
A. E. Crawford, A.R.Ae.S., of the equipment division, 
has now been assigned to special work concerned with 
the applications of ultrasonic and other electronic 
equipment. 3 


Bepco CANADA, Ltd., states that Mr. C. G. Abbey, 
president and general manager since 1933, is to become 
chairman of the board. He will be succeeded as presi- 
dent and general manager by Mr. Brian M. Burt, at 
present vice-president and chief engineer of the com- 
pany. Mr. F. E. Regan, manager of the Ontario branch, 
will take the office of vice-president. 


Contracts 


DurinG the past month the British Electricity Autho- 
rity has placed contracts for equipment for power 
stations, transforming stations and transmission lines, 
totalling £11,064,963. The principal contracts include : 
Hackney power station, ferro-concrete framework for 
turbine house and switch house (J. L. Keir and Co., 
Ltd.) and one cooling tower (Head Wrightson Processes, 
Ltd.) ; St. Marylebone power station, 30MVA, 66/11kV 
transformers and auxiliary transformers (Hackbridge 
and Hewittic Electric Company, Ltd.) ; Tilbury power 
station, coal handling plant (Mitchell Engineering, 
Ltd.) ; tle Donington power station, near Derby, 
foundations and aqueducts (Taylor Woodrow Con- 
struction, Ltd.) and three 830,000 Ib per hour boilers 
and ash and dust handling plant (Babcock and Wilcox, 
Ltd.): Meaford “ B” power station, Stone, Staffs, 
——— (C. Percy Trentham, Ltd.) and 11kV 
cables and connections (W. T. Henley’s Telegraph 
Works Company, Ltd.) ; Ocker Hill power station, 
Tipton, Staffs, two 30MW turbo-generators with feed 
water and condensing plants and auxiliary apparatus 
(Richardson, Westgarth and Co., Ltd.) ; modifications 
to existing 33k V switchgear installation and control room 
equipment (British Thomson-Houston Company, Ltd.) 
and two 36MVA generator transformers’ (Ferranti, 
Ltd.); Wolverhampton power station, uprating of 
1500MVA, 132kV switchgear and provision of busbar 
protection (General Electric Company, Ltd.) ; Wallasey 
power station, one 85, b per hour oil-fired boiler 
(Yarrow and Co., Ltd.) ; Skelton Grange — station, 
Leeds, one cooling tower (Film “gre, ower (1925), 
Ltd.) ; Stella North power station, near Newcastle upon 
Tyne, 132kV transformers (C. A. Parsons and Co., 
Ltd.) ; Carrington wer station, near Manchester, 
structural steelwork (Sir Wm. Arrol and Co.) ; Hun- 
coat power station, Accrington, foundations and cir- 
culating water ducts (J. Jarvis and Sons, Ltd.) ;  Porto- 
bello power station, Edinburgh, one generator trans- 
former (Bruce Peebles and Co., Ltd.) ; .Clyde’s Mill 
power station, Glasgow, two 30MW _ turbo-generators 
and auxiliary apparatus (English Electric mpany, 
Ltd.) and structural steelwork (Redpath Brown and 
Co., Ltd.) ; | Staythorpe substation, Newark, 275kV, 
7500MVA_ switchgear ‘(Metropolitan:Vickers Blectricai 
Company, Ltd.). 
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Briiish Patent Specifications 


an invention is communicated from abroad the name and 
= ” the ied in italics. When an 


complete specification. 

Copies of specifications may be obtained at the Patent Office 
Sales Branch, 15, Southampton Buildings, Chancery Lane, W.C.2, 
2s, 8d. eG oh. 


POWER TRANSMISSION} 


679,223. May 8, 1950.—PULLEys wiTH VEE-GROOVES, 
Benjamin Greene, Kepston, Ltd., the Wilderness, 
Berkhamsted, Hertfordshire. 

As shown in the left-hand view, the cross-section 
shape of a straight stretch of the belt, indicated by the 
dotted lines A, is substantially trapezoidal. When the 
pelt passes around a pulley, the sides near the outer 
face of the pulley become convexly curved, as indi- 
cated at B, the radius of curvature being smaller near 
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the outer side and gradually increasing until the sides 
are substantially straight as shown at C. The outer 
face becomes slightly concave as shown at D. 
The right-hand view shows a cross-section th’ a 
pulley formed from a number of pressed steel di 
and having cavities at E corresponding to the convex 
portions B of the belt already referred to. In a 
multiple-grooved pulley the edges of the convex 
portions E abut one another and are welded together. 
The discs are also welded together and to a hub.— 
September 17, 1952. 


MINING ENGINEERING 


681,720. November 7, 1949.—THe UNDERGROUND 
GASIFICATION OF COAL, Cyril Aubyn Masterman, 
of the Ministry of Fuel and Power, London ; 
and Ernest Thomas Wilkins, of the Fuel Research 
Station of the Department of Scientific and 
Industrial Research, London. 

According to the invention, there is provided a 
method of establishing or extending an underground 
gasification system which consists in forming a com- 
bustion area in a coal seam by forcibly pumping a 
fluid or causing a fluid to permeate through the 
incipient fissures and interstices in or adjacent the 
coal and/or between the seam and its roof or floor to 
provide a number of small combustion channels. 
Two shafts having been driven into the seam, air or 
other oxidising gases may be introduced into one shaft 
and forced through the seam. The degree of pressure 
to be employed depends upon the geological forma- 
tion of the field and on other circumstances con- 
tributing to the yield point of the particular seam and 
must be such as to create the required conditions of 
porosity within the coal seam. A successful test has 
been carried out on the Fox Earth seam, which con- 
sists of a number of coal leafs divided by shale bands. 
The pressure was applied under the top leaf about 
90ft underground and the strata were split by over 
33ft apparently in all directions. This split occurred 
when the pressure exceeded about 100 1b per square 
inch, i.e. the weight of the overburden. The pressure 
was obtained by using an air compressor, the bore- 
holes being steel lined and pressure grouted to avoid 
leakage. An alternative method of opening up a 
combustion area consists in introducing into the 
inlet shaft water or other liquids and forcing them 
through to the outlet shaft by pressure or allowing 
them to permeate through the seam. The liquid used 
may contain solvents, for example, pyridine or acids 
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adapted to dissolve sufficient of the coal or soluble 
constituents of the seam to_open up the-incipient 
fissures.—October 29, 1952. 


SPRAYERS AND BURNERS 


680,003. April 11, 1949.—VAporIsERS FOR FUEL 
Burners, Morton Longley (Agricultural), Ltd., 
The Beacon, Hillingdon, Mi . (Inventor : 
Charles Edward Lister.) 

As illustrated in the drawing, the vaporiser 
consists of a short length of round cast iron tube A, 
which takes the place of the coil part of the vaporiser 
tube generally used. The tube incorporates an 
annular chamber B cast integral with it and formed 
with diametrically opposed inlet and outlet for the 

iped connections C and D for the paraffin or other 
uel supplied under pressure and the vaporised gas 
respectively. The cast iron tube is provided with an 


























internal peripheral lip or flange having a square face 
burner jet side of the tube and a chamfer at 

. The purpose of the flange is to create 
eddy currents in the gas stream imme- 
diately beyond the flange on the side remote from the 
burner jet E, and thus promote better combustion 
and prevent the flame from blowing out when used 
under adverse conditions. The tube A has also 


cowling G, into the small end of which the burner 
jet E is fixed, the cowling being provided with louvres 
H for the purpose of directing the air flow into the 
fuel stream.—October 1, 1952. 


METALLURGY 


681,665. March 7, 1951.—ExTRUDING PRESS FOR THE 
PRESSING OF METAL TUBES FROM FULL INGOTS, 
Felten and Guilleaume Carlswerk Aktien- 
geselilschaft, of K6ln-Miilheim, Germany. 

In the drawing A is the container of the press and B 
the piston. The matrix C is built in the front end of 
the container, the bore D of the matrix constituting 
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the press nozzle. Seen in the pressing direction, the 
mandrel E is inserted into the container A in front of 
the nozzle, and it is provided with bar-like radial pro- 
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jections G by means of which it is supported centrally. 
The pointed end of the mandrel is removable. On 
its rear side facing the piston the mandrel is conically 
tapered.—October 29, 1952. 


681,769. September 4, 1950.—A SINTERING PROCESS, 
The Metallgesellschaft Aktiengesellschaft, 45, 
Bockenheimer Anlage, Frankfurt-on-the-Main, 
Germany. 

The invention refers to improvements in the pro- 
cess of sintering with the aid of a blast of air, more 
particularly of an induced draught. The process is 
used mainly for agglomerating grained iron ore 
or for sintering and roasting sulphides of the non- 
ferrous metals and for the production of hydraulic 
binders. It is based on the discovery that sintering 
processes, apart from other difficulties, are disturbed 
by the premature occurrence of low-melting sub- 
stances, more particularly due to the action of the 
alkali metal salts, such as NagCO,, Na SO,, K,SO, and 
others, as well as of alkaline earth salts, such as 
magnesium sulphate or calcium chloride, because 
these substances render the combustion of coke fuel 
practically impossible. These and other soluble 
salts have the effect of impeding the combustion of the 
coke. Moreover, it has been found that these detri- 
mental aetions can be repressed by the addition of 
suitable substances or mixtures of substances. 
particularly effective measure in this respect has been 
found to be the moistening or wetting of the fuel used 
for the sintering, namely, coke, and then to mix it 
with quicklime, which is thereby transformed into 
calcium hydrate. Through its increase in volume it 
closes the pores of the coke to a substantial extent 
against the penetration of dissolved salts and readily 
fusible substances. The calcium hydrate thus pre- 
vents the melts and solutions from penetrating into 
the coke grain when moistening and nodulising the 
charge for the sintering grate and during sintering, 
and in its turn reacts with the disturbing substances, 
such as soluble carbonates or sulphates, as the case 
may be. It is also possible to use, instead of or in 
addition to quicklime or slaked lime, other oxides, 
such as burnt dolomite or alumina er finely ground 
clay, or mixtures of these substances. The invention 
is illustrated by examples, one of which is as follows : 
10 kg of ground pebble-phosphate are mixed with 
6kg of soda and 1-5kg of coke, nodulised and 
sintered on the blast grate. The burnt product con- 
tains in addition to much unburnt coke, a sub- 
stantial proportion of unsintered mixture. The 
solubility in citric acid of the P,O, determined in the 
sintered portions is about 60 per cent. If the 
moistened coke is mixed with 1 kg of quicklime and 
this mixture nodulised with the phosphate and the 
soda, the blast-sintering takes place without dis- 
turbance. The proportion of citric acid-soluble P O, 
rises to 97 per cent to 98 per cent. There are hardly 
any unsintered portions.—October 29, 1952. 


TUBE AND PIPE COUPLINGS 


681,662. February 26, 1951.—Pire CouPLincs, 
FoR Aspestos Pipes, Bernard Halstead, 14, 
Dandari Road, Springs, Transvaal Province, 
Union of South Africa. 

The invention relates to couplings for plain 
ended pipes, such as asbestos cement pipes. As 
shown in the drawing, there is provided a muff A 
of rubber which is slipped on the adjacent ends of 
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pipes and is a neat sliding fit. The muff has a tapered 
external surface, as shown, and its bore has a central 
internal projection forming a ring-shaped stop, 
against which the ends of the pipes can abut. A 
pair of flanges B and C are used to make the joint, 
one being threaded on each pipe end before the 
muff is put in place. Each flange is in the form of a 
slecv: having a bore tapered to correspond with the 
outside surface of one side of the muff. The flanges 
are provided with suitable means for clamping them 
together and to the muff with lugs drilled to accom- 
modate bolts. Portions of the abutting faces of the 
flanges adjacent to the bore are cut away to provide 
between them an annular chamber in which the 
squeezed up ring of rubber can be accommodated.— 
October 29, 1952. 











Launches and Trial Trips 


CALTEX CANBERRA, oil tanker; built by the Furness 
Se euding Company, Ltd. for Overseas. Tankshi 
) Ltd. ; length between perpendiculars, 515ft, breadt 
pe 70ft, depth moulded 39ft 9in, deadweight 17,100 
tons on 30ft 43in summer draught; speed 15 knots; two 
300k W erbo genannten. one 75kW diesel —_ one 
set of Richardsons Westgarth double uction geared 
turbines, 7300 s.h.p. at 100 r.p.m.; two Foster-Wheeler 
_ me boilers supply steam at 4501b per square inch. 
Launch October 20th. 


WOKINGHAM, cargo ship ; built by the Caledon Ship- 
yard for the Britain Steamship Company ; length between 
prependiculars 435ft, breadth moulded S8ft 6in, depth 
moulded to shelter deck 38ft, deadweight 9950 tons on 
27ft draught, service speed 13 knots; Vickers-Arm- 
strongs-Doxford two-cycle oil engine, 4450 b. hep., two 
boilers, three 75kW diesel generators, one 75kW steam- 
driven generator. Launch October 20th. 


IrtsH Coast, cross-channel vessel ; built by Harland 
and Wolff, Ltd., for Coast Lines, Ltd.; length between 
perpendiculars 320ft, breadth moulded Sift 6in, depth 
moulded 19ft, gross tonnage 3600; two steel decks, 
nine watertight compartments, 242 first-class passengers 
in cabins, 146 third-class passengers, "tween decks to 
carry 348 cattle and eight horses; Denny Brown 
stabilisers ; three 250kW diesel generators, two Harland- 
B. and W., trunk piston, twe-cycle, diesel engines, 
each has ten cylinders 500mm diameter by 900mm stroke, 
155 r.p.m. Trial October 21st. 


THISTLEDOWN, cargo liner; built by Joseph L. 
Thompson and Sons, Ltd., for the Albyn Line, Ltd.; 
length between perpendiculars 420ft, breadth moulded 
59ft 6in, depth moulded 38ft, deadweight 10,000 tons on 
26ft draught ; service speed 13 knots; Doxford oil 
engine, four cylinders 670mm diameter by 2320mm 
combined stroke. Launch October 22nd. 


VALLY, oil tanker ; built by Smith’s Dock Company, 
Ltd., for A/S Thorrald Halvorsen ; length between per- 
pendiculars 300ft, breadth moulded 44ft 6in, depth 
moulded to harbour deck 20ft 3in, deadweight 3400 
tons on 18ft 6in draught, service speed 11} knots ; 
No. 6 Fredriksstad steam motor 1400 i.h.p., takes steam 
at 220 lb per square inch and 600 deg. Fah. from two 
three-furnace multitubular cylindrical boilers. Launch 
October 30th. 


DUuFFEELD, oil tanker ; built by Smith’s Dock Com- 
pany, Ltd., for Hunting ‘and Son, Ltd.; length between 
perpendiculars 480ft, breadth moulded 67ft, depth 
moulded 36ft 3in, deadweight 14,890 tons on 2sft 9hin 
draught, service 13 knots ; twenty-seven oil cargo 
tanks, one pump room, two 500 ‘tons per hour oil cargo 
pumps, steam deck machinery, two°50kW d.c. steam- 
driven generators, one 15kW diesel generator ; Haw- 
thorn-Doxford two-stroke oil engine, four . cylinders 
670mm diameter by 2320mm combined stroke, 4450 
b.h.p. at 112 r.p,m., two Scotch boilers. Trial October. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Nov. 14th—CrEweE BRANCH: Roya! Hotel, Nantwich, 


Road, Crewe, “ Factory Installation Praciice,"’ C. Maadocks, 
7.30 p.m. 

Mon., Nov. 17th.—N.W. LONDON BRANCH: Prince of Wales 
Hotel, Kingsbury, “ Main Line Traction,” C. C. H. Wade, 


8 p.m 

Tues., Nov. 18th. Pmag 72 NATIONAL LecTuRE : Magnet House, 
Kingsway, London, W.C.2, “ Research on and Development of 
Crystal <j 4% and Amplifiers and their Use os a Tool in 
Industry,” W. Douglas and E. G. James, 6.30 p 

Wed., Nov. 15k. —COovENTRY BRANCH : Technical College, The 
Butts, Coventry, “‘ Development in Fluorescent Lamps,” 
L. J. Hill, 7.15 p.m.——MANCHESTER NATIONAL LECTURE : 
Engineers’ Club, Albert Square, Manchester, “ Power Factor 
Correction,” F. L. Johnson, 7 p.m.——S.W. LONDON BRANCH : 
Guild House, 32, Worple Road, Wimbledon, “ Scientific 
Thought,” L. E. C. Hughes, 8.15 p.m. 

Thurs., Nov. 20th.—KeNT BraNncH: Royal Star Hotel, Maid- 
stone, “ The Principles Underlying the I.E.E. Wiring Regu- 
lations,” J. J. Looker, 8 p.m. 

Fri., Nov. 2ist.—LiverPooL BRANCH: Lecture Theatre Service 
Centre, 9, Whitechapel, Liverpool, “‘ Devel pments in Fluores- 
cent Lighting and Dimming Control,” Dr. Ballin, 7.30 p.m. 


ENGINEERS GUILD 


Wed., Nov. 26th—W. MIDLANDS BRANCH: Imperial Hotel, 
Temple Street, B.rmingham, Address by A. H. S. Waters, 
6.45 p.m. 


HULL CHEMICAL AND ENGINEERING SOCIETY 


Tues., Nov. 18th.—Church Insti‘ute, Albion ages Hull, “ * Ardil ’ 
Protein Fibre,” J. E. L. Thomas, 7.30 p 


INCORPORATED PLANT ENGINEERS 


Mon., Nov. 17th.—LivERPOOL AND N. WALES BRANCH : Radiant 
House, Bold Street, Liverpool, “‘ Pneumatic Control in Indus- 
try,” R. W. W. Taylor, 7.15 p.m. 

Tues., Nov. 18th. ILASGOW BRANCH: Engineering Cen' 

351, Sauchiehall wee Glasgow, ~ na —_ Written Ques 
tions een dh ngineering Problems, 7 p.m.——HeER 

Discussion Group: Pea en Hotel, a Albans, “ “Plant 
” K. K. Doherty, 7.30 p 

Vion —KENT BRANCH Bull “Hotel, Rochester, 

dditives i: 4 Lubricating Oil Help the Plant Engineer,” 
A. VY. Driver, 7 p.m. 

Thurs., Nov. 20th. BLACKBURN BRANCH : Chamber of Com- 
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merce, Bpieent | Terrace, Blackburn, ‘* The Care ane Main- 
tenance of D; J.W.A A 

Mon., Nov. 24th. EW. _ AND E. Soosaaee BRANCH :_ The 'Univer- 
sity, Leeds, “‘ Conveyors as Your Servants,” film, 7.30 p.m. 





INSTITUTE OF ECONOMIC ENGINEERING 


Sun., Nov. 23rd.—Midland wae Manch » “* Prod 
Control,” J. F. Hull, 2.30 p. 





INSTITUTE OF FUEL 
Tues., Nov. 25th.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James's Park, London, S.W.1, “‘ Experiments on the 
Sampling of Coal,” E. H. M. Badger, 5.30 p.m. 
INSTITUTE OF INDUSTRIAL SUPERVISORS 
Thurs., Nov. 20th—Lonpon S.E. Section: The Polytechnic, 


Woolwich, “* Problems in Large Scale Organisation,” J. W. 
Graely, 7.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Re 20th.—JuNior Lecrure: 85, Minories, London, 


Tis 
E.C.3, “* Construction of Oil Tankers,” H. Armstrong, 7.15 p.m. 


INSTITUTE OF NAVIGATION 
Fri., Nov. 21st.—Royal Geographical Society, 1, Kensington 


Gore, London, S.W.7, “* The Vertical Reference in Naviga- 
tion,”” W. A. W. Fox and D. Barnett, 5 p.m. 


INSTITUTE OF PETROLEUM 


18th.—STANLOW BRANCH: Grosvenor 
Soaring Flight,”’ W. E. Crease, 7.30 p.m. 


Tues., Nov. Hotel, 


Chester, “ 


INSTITUTE OF REFRIGERATION 


Tues., Nov. 18th.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James's Park, London, S.W.1, ‘‘ Some Experiences 
in the Use of Aerated Concrete for Cold Storage Insulation,” 
H. E. Evans, 5.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Nov. 14th.—S. Waves Group: S. Wales Institute of 
Engineers, Park Place, Cardiff, “ Filtration for Road Trans- 
port Vehicles.” E. A. Stokes, 7 p.m. 

Wed., Nov. 19th.—N.W. CENTRE: Victoria Hotel, 
Air Pressure Braking,” W. A. Kirk, 7.30 p.m 

Thurs., Nov. 20th.—LONDON CENTRE: Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “‘ The Applica- 
tion of Synthetic Resin Adhesives in the Road Transport 
Industry,” T. Maxwell-Hudson, 6.30 p.m.——N.E. CENTRE : 
Hotel Metropole Leeds ‘* Work and Life on an Oil Tanker,” 
P. S. Robinson, 7.30 p.m. 


Wigan, 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 


Mon., Nov. 17th.—Institution of Electrical Engineers, Savoy 
Place, London, W.C.2, “ Are Official Tractor Test Results a 
Realistic Guide fo Performance on the Farm?” T. C. D. 
Manby, 2.15 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


To-day Nov. 14th.—GRADUATES’ AND STUDENTS’ SECTION: Caxton 
Hall, Westminster, L ndon, S.W.1, “ Na htha Reforming,” 
D. J. Hardie, 6.30 p.m. 

Sat., Nov. iSth.—N.W. Brancu: College of Technology, 
Manchester, “‘ The Vulcanisation of Thick Sheets of Rubber,” 
E. C. Bott, p.m. 

Wed., Nov. 19th.— MIDLANDS CENTRE, GRADUATES’AND STUDENTS" 
Section: The University, Edmund Street, Birmingham, 
Discussioa on the Home Papér Examination, opened by W. S. 
Norman, 6.30 p.m. 

Thurs., Nov. 20th.—YORKSHIRE CENTRE, GRADUATES’ AND 
Srupents’ Section: The Technical College, Huddersfield, 
“Minimum Reflux Conditions in Muiti-Component Distil- 


lation,” J. S. Forsyth and N. L. Franklin. 7 p.m. 
Fri., Nov. 21st.—N.E. Centre, GRADUATES’ AND STUDENTS’ 
Section : Chemical Engineering Department, Stephenson 


Building, Claremont Road, Newcastle on Tyne, ** Filtration,” 
Professor Shelby-Miller, 6.15 p.m.——N.W. CENTRE, GRADU- 
ATES’ AND SruDeENTs’ SECTION: Queen Hotel, City Road, 
Chester, “ Problems of Plant Design for Fluidised Processes,” 
S. A. Gregory, 7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


To-day, Nov. 14th.—Y ORKSHIRE ASSOCIATION : Hull, ‘ Engineer- 
ing from an Office Chair,”” H. S. Waddington, 6.15 p.m. 

Tues., Nov. 18th. Pie rene ct ee Great George Street, 
Westminster, London, S “The Creep of High-Tensile 
Steel Wire,” N. W. B. Clarke ana Francis Walley, 5.30 p.m. 

Thurs., Nov. 20th.—N,.W. ASSOCIATION : The Engineers’ Club, 
Albert Square, Manchester, ““ Assignment to the United States 
Bureau of Reclamation,” B. Rydz, 6.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Nov. 17th.—INFORMAL MEETING : Savoy Place, London, 
W.C.2, Discussion on “ The Field of Application of Metal 
Rectifiers,” opened by S. A. Stevens, 5.30 p.m. 

Tues., Nov. 18th.—MEASUREMENTS AND RADIO SECTIONS: Savoy 
Place, London, W.C.2, ‘“‘ Harmonic Response cies grt 
tus for Linear Systems,” D. Burns and C. W. Coo “A 
Simple Connection Between Closed-Loop Transient snes 
and Open-Loop Frequency Response,” J. C. West and J. 
Potts, 5.30 p.m. 

Wed., Nov. 19th.—SOUTHERN CENTRE : R.A.E. Technical College, 
inen “ Radio-Controlled Models,” P. A. Cummins, 

3 m 

Thurs., ee. 20th.—UTILISATION SECTION : Savoy Place, London, 
W.c. 2, “ Electricity in Farm Crop-Drying,” C. A. Cameron 
Brown and P. G. Finn-Kelcey, 5.30 p.m. 


INSTITUTION OF ENGINEERING INSPECTION 


Wed., Nov. 19th.—BIRMINGHAM BRANCH: Chamber of Com- 
merce, New Street, Birmingham, “The Use of Hard Chrome 
Plating in Engineering,” C. Wharrad, 7.30 p.m.——DUNDEE 
BraNcH: School of Economics, Bell Street, Dundee, Dis- 
cussion on “‘ Limits and Fits,” 7.15 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Nov. 18th.—39, Elmbank Crescent, Glasgow, “‘ Radio- 
graphy in a Clyde Shipyard,” E. J. Duffy, 6.30 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


Wed., Nov. 19th.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, London, S.W.1, “‘ Stresses in Loco- 
— Coupling and Connecting Rods,’ H. I. Andrews, 
.30 p.m. 
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INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Nov. Storey’s Gate. St 
James's Park, London, S.W.1, Thomas Hawksle, Raed 
“The Mechanism of Workhardening im Metals,” N. F, Moe 
$.30 p.m. 2 
Tues., Nov. 18th,-LUTON GRADUATES’ SECTION: W. 


14th.—GENERAL MEETING : 


i, 
Sons and Co., Ltd., Bedford, ‘* The Presentation 0 ‘econ 
Information,” JK. Marshall, 7.30 p.m. 
Fri., ag 21st.—GENERAL MEETING : Storey’s Gate. S'. Jamey, 


London, S.W.1, Discussion on Recent Develo >ments j 
the ‘Machiactliny of Steel, K. J. B. Wolfe, 5.30 p.m. 


INSTITUTION OF MINING AND METALLU::Gy 


Thurs., Nov. 20th.—Geological Society, Burlington House, Pioca. 
dilly, London, W.1, sagen ig eh the Aes ong Drill for 
Lead-Zinc Ores in the Britis Isles,” J. B. Dennison a-d W, 
Varvill, “* The Lager 5 ge nt of Ro ary Palast Hore Drilling in 
the Jurassic Rocks of Lincolnshire,” R. J. M. Dixie and T. M. 
Dover, 5p.m. 


INSTITUTION OF PRODUCTION ENGINEZF XS 


To-day, Nov. 14th.—EASTERN COUNTIES SECTION : Public: Libr 
Ipswich, “‘ Some ns ey of General Factory Layou'.” F, T 
Dyer and R. Hazell, p.m.——MANCHESTER G “ADuATs 
SECTION : Visit to Taylor Bros. and Co., Ltd. Trat rd Park 
Steel Works, Manchester, 17, 7 p.m. ——W. Wates s CTION : 
Central Librarv, Alexandra Road, Swansea, Doc nentary 
Films of the Steel Industry, 7.30 p.m. 

Mon., Nov. 17th.—Dersy SECTION ; College of Art, Green Lane, 
Derby, “ Centreless Grinding,” A. Scrivener, 7 p.m. Man. 
CHESTER SECTION: Reynolds Hall, org of Tec! nology, 
Sackville Street, Manchester 1, “ Metal inishing,” Report 
and Discussion, 7.15 p.m.——N.E. SECTION : N. of England 
Institute of Mining ond Mechanical Engineers, Nevi le Hall, 
Westgate Road, Newcastle upon Tyne, “ Mechanica! Aids to 
Production,” J. E. Steel, 7 p.m.——STOKE ON TRENT S:cTion : 
N. Staffordshire Technical College, Victoria Road, Stoke-on. 
Trent, * High Frequency Heating as Applied for Manufac. 
turing Purposes,” E. H. L. Cooper, 7.30 p.m. 

Tues. Nov. {8th.—MANCHESTER GRADUATE SECTION : K cynolds 
Hall, College of Technology, Sac,ville Street, Manchester, 1, 
“Production Panel,” 7.15 p.m.———SHEFFIELD GrabuaTE 
Section : Royal Victoria Station Hotel, Sheffield, ‘ Electro. 
Plating Methods,” E. Hutchinson, 6.30 p.m. 

Wed., Nov. 19th.—BiRMINGHAM SECTION : James Watt Memorial 
Institute, Great er Street, Birmingham, “ Meta! Finish. 
ing,” H. Silman, 7 p. ‘OVENTRY GRADUATE SECTION 
Hare and Squirrel Hotel, Cow Lane, Coventry, * Douglas D, 
David Award,” 7.30 p.m.——EDINBURGH SECTION : North 
British Station Hotel, Princes Street, Edinburgh, ‘ History 
and Construction of the Domestic Gas Meter,” J. L. Bennett, 
7.30 p.m.——S. Essex Section : Ilford Bowling Club, Nr, 
Iiford Station, “‘ Heat Treatment,” K. J. B. Wolfe, 7.30 p.m, 

Thurs., Nov. 20th.—CoveNTRY SECTION : Geisha Cafe, Hertford 
Street, Coventry, ‘* Present Trends in Engineering Metrology,” 
O. C. Taylerson, 7 P.m. ———-SOUTHERN SECTION : Polygon 
Hotel, Southampton, “ Some Orthodox Methods of Increasing 
Production,” I. A. Marriott, 7 p.m. 

Fri., Nov. 21st.—N.E. GRADUATE SECTION: N. of England 
Institute of Mining and Mechanical Engineers, Neville Hall, 
Westgate Road, Newcastle upon Tyne, ‘* Question Time,” 


7 p.m. 
INSTITUTION OF THE RUBBER INDUSTRY 
Mon., Nov. 17th.—Liverpoot SEcTION: Electricity Supply 
Showrooms, Whitechapel, Liverpool, *‘ Research and Our 
Industry,”” W. C. Wake, 7 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


18th.—ScortisH BRANCH: Ca’doro Restaurant, 
“ Tubular Structures,” E. McMinn, 


Tues., Nov. 
Union Street, Glasgow, 


6 p.m. 

Wed., Nov. 19th.—LANCASHIRE AND CHESHIRE BRANCH : Reynolds 
Hall, College of Technology, Manchester, “* Unusual Design 
for a Large Constructional Shop,” F. R. Bullen, 6.30 p.m.—— 
WALES AND MONMOUTHSHIRE BRANCH : S. Wales Institute of 
Engineers, Park Place, Cardiff, “* Electric Screw Piling,” R. G. 
Braithwaite, 6.30 p.m.——YORKSHIRF BRANCH : The Univer- 
ry Leeds, “* Cones Grain Silos at Louth,” G. C. Cummings, 

.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Nov. 14th.—Townsend House, Greycoat Place, London, 
S.W.1, Chairman’s Address, ‘“‘ Water Supply and Distribu- 
tion,” N. E. Pillinger, 7 p.m. 

Fri., Nov. 21st.—Townsend House, Greycoat Place, London, 

.W.1, “Some Comparisons Between Shell and Water Tube 
Boilers,” J. N. Williams, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


To-day, Nov. 14th.—Engineers’ Club, Albert Square, Man- 
chester, “ Instruments and Control Gear for Chemical Plant,” 
A. Thompson and W. T. Thomas, 6.45 p.m. 


NORTH-EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


To-day, Nov. 14th.—Mining Institute, Newcastle upon Tyne, 
“The Structural Behaviour of the Main Engine Seatings and 
Bedplate in a Cargo Ship under Static Bending Tests,” A. J. 
Johnson, and J. E. Richards, 6.15 p.m. 


OLD CENTRALIANS 


To-day, Nov. 14th.—Chez Auguste Restaurant, 47, Frith Street. 
mdon, W.1, ““Some Gas Turbine Applications,” D. M. 
Smith, 12.55 p.m. 


ROYAL AERONAUTICAL SOCIETY 


18th.—GRADUATES’ AND STUDENTS’. SECTION: 4, 


Tues., Nov. 
“ An Introduction to Heli- 


Hamilton Place, London, wake 
copters,”’ J. D. Sibley, 7.30 p 

Thurs., Nov. 20th.—4, Hamilton Place, London, W.1, “ The 
Design of a Wind Tunnel Balance,” L. E. Leavy and C. J. 
Saunders, 7 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS 
AND ME TALLURGISTS 
Tues., Nov. 18th.—Grand Hotel, Sheffield, “‘ 7 Metallurgical 
Problems Imposed by Stratospheric Flight, ” P. L. Teed. 
SOCIETY OF CHEMICAL INDUSTRY 


Thurs., Nov. 20th.—ROAD AND BUILDING MATERIALS GROUP : 

7 Centre, Sto-e Street, Tottenham Court Road, London, 

W.C.1, “Cement Aggregate Interaetion in Concrete, ~ F. EB 
Jones, 6 p.m. 


STOKE-ON-TRENT ASSOCIATION OF ENGINEERS 


Sat., Nov. 15th.—Midlands Electricity Board, Back Glebe Street, 
Stoke, “ Patents and the Engineer,” G. D. Campbell, 6 p.m. 






eS ae ee eee ee ee Ss ee a ee ee Oe eel ee eee 











